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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

['eometpus sBnsieTCS OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPEJHEr0 OOIIero 00pa3oBaHMs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTb HM3YYEHHS IHCUUIUIMH €CTECTBEHHOHAYYHOW HAINPABICHHOCTH W TIPEIMETOB
T'YMaHUTApPHOTO IUKIA. [IOCKOIBKY JOTHYECKOE MBIIIICHHE, (JOpMUpyeMOoe IPU W3YUYECHHH OOYJarOIUMHUCS
MOHATUMHBIX OCHOB TIE€OMETPUM, IPU JI0KA3aTelIbCTBE TEOPEM U IOCTPOCHHUU LENOYKHU JIOTHYECKHUX
YTBEP)KJACHUM TMpU PEIIEHUHM TEeOMETPUYECKHX 3aJady, yMEHHUE BBIJBUraTb W OIPOBEpPrarb TI'MIIOTE3bI
HENOCPEJCTBEHHO HCHOJb3YIOTCSI IPU PEUICHUM 3a/ad €CTeCTBEHHOHAyYHOTO IMKJIA, B YacTHOCTHU
¢buznyeckux 3aaad.

Ilenp ocBoeHust mporpaMmbl yueGHOro kypca «l'eoMmerpusi» Ha yriyOJE€HHOM YpOBHE — pa3BUTHE
MHIUBUAYAJIBbHBIX CIIOCOOHOCTEN 00yyaroumxcs Npyu U3y4eHUH FeOMETPHUH, KaK COCTaBISIOUICH MpeaMeTHOM
obnactu «Maremaruka U HHPOpMaTHKay» yepe3 o0ecredeHre BO3MOXKHOCTH MPUOOPETEHNUS U UCIIOJIb30BAHUS
0osnee TriIyOOKHX T€OMETPUYECKHX 3HAHUU M JIEHCTBUM, CleUU(UUHBIX F€OMETPUH, U HEOOXOAMMBIX IS
YCIENHOTO Mpo¢deCCHOHAIBLHOI0 00pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpropuTteTHBIMU 3a7auaMH  Kypca TE€OMETpUM Ha YIriayOJIEHHOM YpOBHE, pPacCIIUpPSIOMINUMU U
YCUJIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCSI:

® pacHIMpeHuEe MPEeJCTaBICHUs] O TIEOMETPUM KaKk 4YacTh MHUPOBOU KyIbTypbl U (OpMHpOBaHUE
OCO3HAHHUS B3aMMOCBS3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

¢ hopmMupoBaHUE MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BOKHEUIIUX MaTeMAaTUYECKUX
MOZEIIAX, O3BOJIAIOINX ONMMCHIBATh U U3y4aTh Pa3HbIC SIBICHHS OKPYKAIOLIErO0 MUPA; 3HAHUE IOHATUIHHOTO
anmapara 1o paszeny «CrepeoMeTpHs» MKOJBHOTO Kypca T€OMETpUN;

¢ hopMUpOBaHME YMEHHUS BIAJETh OCHOBHBIMHM MOHATHSAMU O IPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBONCTBaMM; 3HaHUE TEOPEM, (OPMYIT U YMEHHE UX NIPUMEHSATh; YMEHHS J10Ka3bIBATh TEOPEMBI U
HaXOJUTh HECTAaHAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

e (opMHpOBAHHE YMEHUS paclo3HaBaTh Ha YepTekaX, MOJAEISIX U B PEaIbHOM MUPE MHOTOTPaHHUKU U
Tesa BpalleH!s; KOHCTPYMPOBATh F€OMETPHUUECKUE MOJCIIN;

¢ hopMUpOBaHNE IOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS MaTeMaTHUECKUX TEOpUi;
(bopMupoBaHHE NIOHUMAaHUS POJIM AKCUOMATHKH ITPU IIPOBEACHUU PACCYKICHUH;

e hopMUpOBaHHE YMEHHs BIIAJETh METOJAMM J0KAa3aTeIbCTB W AJITOPUTMOB PELICHUS; YMEHUS HX
IIPUMEHSATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJ€ PEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7ad C
IIPAaKTUYECKUM COJIep)KaHueM; (OPMHUpPOBAHHUE MPEACTABICHUS O HEOOXOAMMOCTH JI0Ka3aTeNIbCTB IpU
00OCHOBaHMM MAaTEMaTHYECKUX YTBEP)KICHUH U pOJIM aKCHOMAaTHMKM B IPOBEIACHUU JAEAYKTUBHBIX
pacCyXIeHNM;

® pa3BUTHE M COBEPLICHCTBOBAHUE HMHTEIICKTYaJIIbHBIX U TBOPYECKMX CHOCOOHOCTEH OOydaromuxcs,
II03HABATEIbHON aKTUBHOCTH, MCCIIE0BATENbCKUX YMEHHUM, KDUTUUYHOCTH MBIIIJIEHUS, HHTEpECA K U3YUEHUIO
rE€OMETPHH;

e hopMupoBaHue (YHKIMOHAIBHON I'PAaMOTHOCTH, PEJIE€BAaHTHONH TI'€OMETPUHU: YMEHHs pPacro3HaBaTh
MIPOSIBJICHUSI TEOMETPHUUECKUX MOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX JKU3HEHHBIX CUTYaIUsIX U
OpU  U3YYEHMH JPYyruxX y4eOHBIX IPEIMETOB, TPOSIBIEHUS 3aBHCHUMOCTE M 3aKOHOMEPHOCTEH,
MOJEIUPOBAHUS PEAIBHBIX CUTYyalluii, UCCIIEIOBaHUS NOCTPOCHHBIX MOJEIEH, NHTEPIPETALMM TTOTy4YE€HHBIX
pE3yabTaTOB.

OcHoBHbIE coziepkarenbHble TMHUM Kypca «['eomerpum» B 10—11 xiaccax: «IIpsimble u mimockoct B
nmpocTpaHcTBe», «MHororpaHHukn», «Tena BpameHus», «BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE,
«/IBMKEHMS B IPOCTPAHCTBEY.



CohopmynupoBannoe B DepepalbHOM TOCYAAPCTBEHHOM OOpa30BaTEIIbHOM CTaHIAPTE CPEAHEro
oOmiero oOpa3oBaHusl TpeOOBaHHE «YMETh ONEPUPOBATH MOHATUAMU», PEJICBAHTHBIX TE€OMETPUU Ha
yray6néHHoM ypoBHe 00yueHus B10—11 kitaccax, OTHOCHTCSI KO BCEM COJICPKATEIbHBIM JTHHUSAM y4eOHOTO
Kypca, a pOpMHPOBAHUE JIOTHYECKUX YMEHUN PacIIpesiesIIeTCsl He TOJIBKO MO COAepKaTeNbHBIM JIMHUSAM, HO
no rogam oOyuenusi. ConepkaHue oOpa30BaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
[TpumepHoii pabodeii mporpaMMBbl, pacTpeIeIEHHBIM 10 TOJIaM 00ydeHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, NMPUHIUNHAIBLHBIM BOIPOCaM OOydaromiuecs oOpamaiuch HEOJAHOKPATHO. IJTO
MO3BOJISIET OPraHU30BaTh OBJAJICHHUE T€OMETPHUECKUMH MOHSTHUSMH W HAaBBIKAMH IOCJEIOBATEIBHO U
MOCTYMATENBHO, C COOIOCHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOUATh B OOIIYIO CUCTEMY
T€OMETPUYECKUX TIPEACTABICHUN OOydJaloUIMXcs, pacmupsas u  yrioyomsst e€, o0pa3ys TpodHBIe
MHOJKECTBEHHBIE CBSI3U.

[epexoxa kK M3y4EHHUIO TEOMETPUH Ha YTIyOJIEHHOM YpOBHE TIO3BOJISIET:

— cOo31IaTh YCIOBUS sl quddepeHnnanui o0ydeHns, OCTPOCHUS WHANBHIYyaIbHBIX 00pa30BaTEIbHBIX
porpaMm; oOecrneynTh YriayOnéHHOE M3y4eHHE T€OMETPUM KaK COCTaBIISIIOIIed y4eOHOro mpeamMera
«Marematuka;

— MOJrOTOBUTH OOYYAIOMIMXCS K TPOJOJDKEHHIO W3YYSHHS] MAaTEMAaTHKH C YYETOM BBIOOpa Oymymiei
npodeccuu, odecrnednBas MPeeMCTBEHHOCTh MK Ty 00INUM ¥ MTPodeCCHOHATBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B YuebGHoMm miaHe Ha u3ydeHume yriyOn€éHHOro Kypca reomerpur B 10—I11 kimaccax oTBOAMTCS HE
MeHee 3 yuyeOHBIX YacoB B HEJENIO B TEUEHHE KaXJO0ro roja o0ydeHHsl, BCEro 3a JiBa roja oOy4eHUs — He
MeHee 204 yaeOHBIX 4acoB.

Iliianupyemble npeaMeTHbIE pe3yJabTaThl ocBoeHusi [IpumepHoii padoyeil mporpaMmmal (1o rogam
00y4eHms)

OcBoenue yuebHoro kypca «l'eomerpusi» Ha ypoBHE cpelHEro oluiero oopa3oBaHus JOHKHO
obecrieunBaTh TOCTHXKEHUE CIIEAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:

10 kaace

e  (CBO0OOIHO ONEPUPOBATH OCHOBHBIMH IMOHATUSAMHU CTEPECOMETPHUH TPU PEHICHUM 3a71a4 U IPOBEICHUN
MaTEeMaTUYECKUX PACCYIKICHUH.

e [IpuMeHATH aKCHOMBI CTEPEOMETPHUH M CJCIACTBUS U3 HUX IIPU PEIICHUH I'COMETPHUCCKUX 3a/1a4.

L4 KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHC IIPSAMBIX B IIPOCTPAHCTBC, IUIOCKOCTEH B IMPOCTPAHCTBE,
IpsAMBIX U MJIOCKOCTEMN B IMIPOCTPAHCTBC.

e  CB0OOJHO ONEPUPOBATH MOHITUSIMH, CBI3AHHBIMHU C yIIIAMHU B IPOCTPAHCTBE: MEXK/Y MPSIMBbIMU B
MPOCTPAHCTBE; MEXKTy MPSIMOH H TUIOCKOCTHIO.

e  (CB00OJHO OTIEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMHA C MHOTOTPaHHHKAMHU.

e (CB0o0OOJHO pacmo3HaBaTh OCHOBHBIE BUJBI MHOTOTPAaHHUKOB (TIpH3Ma, MUPAMUIA, MPSMOYTOJIBHBIH
napasenenumnes, Kyo).

e KilaccupunupoBaTh MHOTOTPaHHHUKH, BEIOUPAst OCHOBAHUS JUIS KJIACCH(HUKAIHH.

e  (CB00OIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C CEYCHUEM MHOTOTPAHHHUKOB IIOCKOCTBIO.

e  BrINoJHATH NapajuiedbHOE, IEHTPAIHHOE M OPTOTOHAILHOE POCKTUPOBaHUE (UTYp Ha TUIOCKOCTB;
BBITOJTHATH U300pakeHHst (GUTYpP Ha IIIOCKOCTH.



CtpouTh ceueHHss MHOTOTPAHHUKOB PA3IMYHBIMU METO/IaMH, BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PHUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BH] CBEPXY, COOKY, CHH3Y.

BoruncasTe mioiaaM noBepXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, MTUPaMUAa), FEOMETPUUECKUX Tell C
npuUMeHEHHEM (HOpPMYIL.

CB000IHO OTIEPUPOBATH MOHITUSMHU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh CUMMETPUH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI.

CB0001HO OTIEPHPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPMHATAM B TPOCTPAHCTBE.
BrInoyHATE NeHCTBUS HAZl BEKTOPaMHU.

Pemars 3agaum Ha /10Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLIEHHMM M HAXO0XJACHHE TIE€OMETPHUUYECKUX
BEJIMYWH, TPUMEHSS W3BECTHBIE METOJbI TPHU PEHICHWH MaTeMaTUYeCKUX 3aJad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIO’KHOCTH.

[IpuMeHsTh TIpOCTEHIIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TpHU
pELICHUH CTEPEOMETPUUYECKUX 3a/1au.

W3Bnekatp, mpeoOpa3oBbIBaTh UM WHTEPHPETUPOBATH  HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (pUrypax, mpeAcTaBIeHHYIO Ha YepTexkax U PUCYHKaX.

[IpuMeHsTh TOJIyYeHHBIC 3HAHMSI Ha TMPAKTHKE: CPAaBHUBATh M aHAJIM3WPOBATh pEalbHBIC CUTYaIlHUH,
MPUMEHATh W3YYCHHBIC TIOHSATHS B TPOIECCE IMOMCKA PEIICHUS MaTeMaTU4YeCKd CHOPMYIHMPOBAHHON
npoOieMbl, MOJEIUPOBATh peajbHble CUTyallMd Ha S3bIKE T€OMETPHUM, MCCIENI0BaTh IOCTPOEHHBIE
MOJENTM C HCIOJIb30BaHHEM T'€OMETPHUYECKUX TMOHATHM M TeopeM, ammapaTta aireOpbl; pemarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM T€OMETPUYECKUX BETUYHH.

Nwmets mpencrabiiennss 00 OCHOBHBIX 3Tamax pa3BUTHS F'€OMETPUU KaK COCTAaBHOM yacTu (pyHIameHTa
Pa3BUTHS TEXHOJIOTUM.

11 kiaacce

CB00OOIHO OTMEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C IMIMHIPUICCKOHN, KOHUYECKOHN U cheprudecKoit
MOBEPXHOCTAMMU; OOBSICHATH CIIOCOOBI MOTY4EHUS.

OnepupoBaTh NOHATHSIMH, CBSI3aHHBIMU C T€JIaMH BPAIICHUS: HUIHHIPOM, KOHYCOM, c(hepoi U mapom.
PacnioznaBath Tena BpamieHus (LWIMHIAP, KOHYC, cdepa U 1ap) U 0ObIACHATH CIOCOOBI MOTY4YEHHUs Tell
BpAaIlICHHUS.

Knaccuduimposars B3auMHOE pacnoioxkeHue ceppl U MIOCKOCTH.

BbluncnsaTe BETUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJN BpalleHHs; OObEMBI U IUIOLIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHHUS, TEOMETPUUYECKUX TeJl C IPUMEHEeHHueM GhopMyI.
CB0OOOTHO OTIEpUPOBATH MOHATUSAMU, CBSI3aHHBIMH C KOMOWHAIIUSIMU TeJ BPAleHHUs] U MHOTOIPAHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBINA B chepy U OMUCAHHBIN O0KOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPaHHHUK
WJIH TEJIO BPAICHHUS.

BbIyncnsaTe COOTHOIICHHS MEKY IJIOMIASIMU MIOBEPXHOCTEN U 00bEMaMHK MOI0OHBIX Tell.

N300paxkaTe n3ydaeMble (UTYpHI; BBITIONHATH (BBIHOCHBIC) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJ BpalleHUSI.

W3Bnekatb, UWHTEpPIpETHPOBaTH U  MpeoOpa3oBeIBaTh  WHMOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (purypax, nmpeAcTaBIeHHYIO Ha YepTekaxX U PUCYHKaX.

CB0OOTHO OTIEpPUPOBATH MOHITHEM BEKTOP B IMIPOCTPAHCTBE.

BrinonHsATh onepanuu Haj BEKTOpamH.

3ajaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.



e PemaTe reOMETpUYECKUE 3a/1a4U HA BBIYHUCICHUE YITIOB MEXIY IPSIMBIMU U IUIOCKOCTSMM; BBIYHCICHUE
pPacCTOSHUN OT TOYKHU [0 IUIOCKOCTH; B LI€JIOM, HA IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METOJA IPH
peuieHun.

e (CBo0oaHO omepupoBaTh MOHATHSAMH, CBSI3aHHBIMH C JBIKCHHEM B IPOCTPAHCTBE; 3HATh CBOWCTBA
JIBVKCHHH.

®  BHINOJHATH W300pKEHHWs MHOTOTPAHHMKOM W TN BpalleHUs TpH TMapajuleIbHOM  IIEpeHoce,
LEHTPAJIbHOM CUMMETpPUH, 3€pKAJIBbHOW CUMMETPUH, IIPU MOBOPOTE BOKPYr MHPSAMOM; MpeoOpa3oBaHUs
no100us.

e CTpouTh ceyeHMS MHOTOIPDAaHHMKOB U TeJl BpaLIEHUS: CEUeHus IWIMHApa (mapajyiebHO W
MEPIEeHIUKYIIIPHO OCH), CEYEHHs! KOHyca (MapajijieIbHO€ OCHOBAHMIO U MPOXOJAlIee Yepe3 BEPIINHY),
CE4eHMs 11apa.

e lcnonb30BaTh METOJBI MOCTPOECHUS CEYEHUM: METOJ| CJIEIOB, METOJ BHYTPEHHErO0 IPOECKTHUPOBAHMII,
METO/I IEPEHOCA CEKYILEH TUIOCKOCTH.

e  JlOKa3bIBaTh TEOMETPUYECKUE YTBEPKIACHUS.

e [IpumensaTe reoMerpuueckue (akTbl A PELICHHUS CTEPEeOMETPUYECKHUX 3ajiad, MpeoJiararoininx
HECKOJIBKO LIaroB PelIeHus], €ClI YCIOBUs IPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOM (opMme.

e PemarTe 3a7auM Ha JOKa3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHWH M HAXO0XJICHHE TeOMETPUYECKHX
BEJINYUH.

e [IpumeHsATP NpOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU pEIICHUH
CTEPEOMETPUUYECKHX 3a/1a4.

e [IpuMeHATH MOJY4YECHHBIE 3HAHUSA HA IPAKTHKE: CPAaBHUBATH, AHAIW3MPOBATh M OLICHUBATH DPEajbHbBIC
CUTyallud; IIPUMEHATh W3Yy4YCHHBIC IIOHATHSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE IOMCKA PELICHMS
MaTeMaTU4ecKu Cc(HOPMYIUPOBAHHON MpOOJIEMBbI, MOJEIUPOBATh pPEATbHBIC CUTYallUd Ha S3bIKE
TE€OMETPHH, HCCIIEN0BATh OCTPOCHHBIE MOJIENH C HCIIOJIB30BAHUEM I'€OMETPHUUECKUX MOHATHH U TEOPEM,
anmapara ajareOpbl; pellaTh MPAaKTHYECKUE 3a/aud, CBS3aHHbIE C HAXOXKJICHHEM TIeOMETPHUYECKHX
BEJINYMH.

e lwmerp npencraBieHus 00 OCHOBHBIX 3TallaX Pa3BUTHUS I'€OMETPUM KaK COCTABHOM yacTu (yHIaMEHTa
Pa3BUTHS TEXHOJIOTHH.

COJEP)KAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

10 kiaace

IIpsiMble U MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb, MNpocTpaHCTBO. [loHsTHE 00
aKCMOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIEACTBUSI U3 HUX.

B3aumHOe pacrnosiokeHue TOpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulelbHblE U
CKpeluBaromuecs npsaMslie. [Ipu3Haku ckpemuBaromuxcs npsAMeix. IlapamieasHOCTb NpAMBIX U INIOCKOCTEN
B MPOCTPAHCTBE: MapajljielbHbIe NpsSMble B MPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX MPSAMBIX; NMapau1eIbHOCTh
npsMoil u 1uiockoct. IlapannensHoe M LEHTpanbHOE HMPOEKTHpOBaHUE, M300pakeHHe ¢uryp. OCHOBHBIE
CBOMCTBA MapajuIeIbHOTO MNpoeKkTupoBaHus. W3oOpaxkeHue ¢uryp B mapauieabHONH NPOEKUMU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; YTOJ MEXIY NPSIMBIMH B NPOCTpaHCTBE. [lapainenbHOCTh IIIOCKOCTEN:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapajlIeNbHBIX MIocKocTel. [Ipocreiine npocTpanCcTBEHHbIE (DUTYPHI
Ha IUIOCKOCTH: TETpa’JIp, NapajljiesIeuIe]; IOCTPOECHUE CEUEHU.



[lepneHUKYISAPHOCTD IPSIMOM U IUIOCKOCTH: IEPIEHAUKYISPHBIE IIPSMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapaJuleIbHbIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYIIPHOCTH IPSIMOM U ILUIOCKOCTH,
TEOpeMa O MpPsIMON MepHEeHAUKYISPHON IIOCKocTH. OpToroHanbHOE IpoekTupoBaHue. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JIO0 IJIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (QUTYPHI
Ha IUIOCKOCTb. IlepneHauKyJIsspHOCTh IUIOCKOCTEH: IPU3HAK IEePIEHIUKYJIIPHOCTH JABYX IUIOCKOCTEH.
TeopemMa 0 TpEX NMEpHEHANKYIISIPAX.

Yribl B IPOCTPAHCTBE: yroJl MEXAY IPSIMOM M IIOCKOCTBIO; ABYTPAHHBIM YIoOJI, JIMHEWHBIH YroJl
JBYTPaHHOIO yrija. TpéXrpaHHbli U MHOrorpaHHble yriibl. CBOWCTBA MJIOCKMX YIJIOB MHOTOTPAHHOIO YIJa.
CBoiicTBa IUIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl KOCHHYCOB U CHHYCOB JUIf
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHHMKHU

Bunel MHOrorpaHHMKoOB; pa3BEpTKa MHOrorpaHHuka. llpusma: n-yroipHas mnpusMma; mnpsmas u
HaKJIOHHas TpU3Mbl; OOKOBasi W TIOJIHAs MOBEPXHOCTh MNpu3Mbl. Ilapamnenenunen, npsAMOYroJbHBIN
napajuieJienune]] ¥ ero cBoicrBa. Kparyaiimme myTd Ha MOBEPXHOCTH MHOTOTpaHHHKA. Teopema Diinepa.
[Ipoctpancreennas Teopema Ilucdaropa. Ilupamupa: Nn-yronbHas nupamuja; MpaBWiIbHAsg M yceu€HHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHe NpaBUiIbHON mHUpamuibl. [IpaBUibHBIE MHOTOTPAHHUKH:
MpaBWJIbHAS NIPU3Ma U MIpaBUJIbHAS MUPaMK/Ia; IPaBUIIbHAS TPEYTroJbHas MUpaMua U MPaBUIbHBIN TETpadIp;
ky0. [IpeacraBneHue o mpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTAadIp, NOAEKadp U UKOCAIP.

Bbrunicnenue 3l€MEHTOB MHOTOTPaHHUKOB: p&Opa, JauaroHanu, yriasl. [lmomans  OokoBoi
MOBEPXHOCTH U TIOJTHOW TIOBEPXHOCTH TMPSMOM TPHU3MBI, IUIONIA[b OCHOBAaHHH, TeopeMa O OOKOBOM
MMOBEPXHOCTH MPsMOW Tpu3Mbl. [lnomaas GOKOBOW MOBEPXHOCTH W MOBEPXHOCTH TMPABUILHON MHPaMHIBI,
TeopeMa O IJIOIIAIN YCEUEHHONW MUPAMUIBL.

CummeTpHst B NPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM MPABWIBHBIX MHOTOIpaHHUKOB. CHMMETpHUS B
MPAaBUJILHOM MHOTOIPAHHMKE: CUMMETpHUs IMapajuiejenuIiea, CAMMETPUS MPaBUIbHBIX IPU3M, CUMMETPUS
MPaBUJILHON TUPaMUJIBL.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsiTHs: BEeKTOp B MPOCTPAHCTBE, HYJIEBOMW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpAa; BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHbIE M IPOTHUBOIIOJIOKHO HANpaBlIeHHbIE BEKTOpbl. PaBeHCTBO BEKTOPOB.
JleicTBHSL C BEKTOpAMHU: CJIOKEHHWE U BbIUMTAHHE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHO>KEHHE
BekTOopa Ha umcio. CBoiicTBa crokeHusi BeKTOpoB. CBoiCTBa yMHOKEHHsI BeKkTopa Ha uucio. [lonsarue
KOMILIaHapHbIe BeKTOphl. [Ipu3Hak koMmaHapHocTu TpEX BekTopoB. [IpaBuio napamienenunena. Teopema o
pa3noKEHUU BEKTOpa Mo TpEM HEKOMIUIAaHApHBIM BekTopam. lIpsMoyronpHas cuctemMa KOOpPAWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3b MEXIy KOOPAMHATAMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI
Mexay BekTopamu. CkansipHOe IPOU3BEICHUE BEKTOPOB.

11 xi1acc

Tesa Bpamenus

[TonsTHsA: IMAMHIpUYECKAas MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTh, cepuueckas MOBEPXHOCTb,
oOpasyromue nopepxHocteld. Tena BpalieHus: WIMHIAP, KOHYC, yCeU€HHBIH KOHYC, cdepa, map. BzaumHoe
pacrionokeHue cdepbl U MIOCKOCTH; KacaTellbHas IMJIOCKOCTh K cdepe. M300pakeHne Ten BpalieHUs Ha
iockoctu. Pa3Béprka mununapa u konyca. CuMmMeTpusi cdepsl U mmapa.

O06BEéM. OcHOBHBIE cBOIcTBa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOJIBLHOTO MapajljieNenunesaa u
crneactBus u3 He€. OOBEM NpsAMON U HAKJIIOHHOM MPHU3MBI, HWIMHJpPA, MUpaMUIsl U KoHyca. O0BbEM mapa u
[IIapOBOT'0 CETMEHTA.



KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U MHOT'OI'PAHHHKOB. HpI/I3Ma, BIIMCAHHAA B HWJIMHAP, OIIMCAHHAA OKOJIO
mwmnapa. Ilepecedenue cdepbl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. Ilonsatue
MHOTOI'PaHHHUKA, OTIMCAHHOTO OKOJIO chepbl, cepbl, BIMCAHHON B MHOTOTPAaHHUK MJTH TEJIO BPAIICHUS.

[Tnomanas MOBEPXHOCTH MUIUHAPA, KOHYCa; TUIOMaas cepsl U e€ yacreil; [lomodue B mpocTpaHCTBE.
OTtHomenne 00bEMOB, TUIOMAAEH MOBEpXHOCTEH MOA00HBIX (uryp. I[Ipeobpa3zoBanue momoOus, TOMOTETHS.
Pemrenue 3a1a4 Ha IIIOCKOCTH € MCIIOJIb30BAaHHEM CTEPEOMETPHUIECKUX METOIOB.

[TocTpoeHue cedeHWit MHOTOTPAHHUKOB W TENl BPAIICHWS: CEYCHHs HWIMHApA (HapajuieibHO W
MEePIEHIUKYIISIPHO OCH), CEYEHHUs KOHyca (IapauielbHO€ OCHOBAHHUIO W MPOXOJAIee 4Yepe3 BEPIIUHY),
CCUCHUA 1Iapa; MCTOABI MMOCTPOCHUA CEUCHUM: METOJ CJI€A0B, MCTOJ BHYTPCHHETO IMPOCKTHPOBAHUA, MCTO/]
MepeHoca CeKyIel MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepanuu Hajx BeKTopamu. BekropHoe ymMHOMXKeHHe BeKTopoB. CBolicTBa
BEKTOpHOro yMHOXeHHs. [IpsmoyronbHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BeKTOpa.
Pasnoxxenue Bekropa no 6asucy. KoopimHaTHO-BEKTOPHBII METO/ ITPU PELLIEHUH T€OMETPUUYECKUX 3aj1au.

J{BM:KeHHMS B IPOCTPAHCTBE
JIBwxkenust mpoctpancTBa. OtobOpaxenus. JIBmwkeHus W paBeHCTBO (uryp. OOmme cBoicTBa

JNBWKEHUU. Buabl NBIOKEHUWI: MapajuleIbHbIM NEPEHOC, NEHTPAIBbHAS CUMMETpPHs, 3€pKalbHasl CUMMETPHSI,
OBOPOT BOKpYT npsimoit. [IpeoOpazoBanus nonodus. [Ipsmas u cepa Ditnepa.

TEMATHYECKOE IIJIAHUPOBAHME YYEBHOTO KYPCA
(TT0 TOJAM OBYYEHHSI)

10 ks1acc (He MeHee 102 yacoB)

Ha3zpanmne
pasaena
(TemMbl) Kypca OcHoOBHOE coep:KaHue OcHOBHBIE BHIBI JeATEJIbHOCTH
(Ko/IM4ecTBO y4auuxest
4acoB)
BBenennen OcHoBHBIE Onpeneasitb  IUVIOCKOCTh  Kak  (Qurypy, B
CTepeoMeTPHI0 | MPOCTPAHCTBEHHbIE QUIYPBHI. KOTOPOH BBITIOJIHAETCS MIJIaHUMETPHUS.
(23 u) ITonsarus CTEPEOMETPHHU: Jlenath mpocTeWIMe JIOTHYECKHE BBIBOJBI W3
TOUYKa, npsiMast, TNIOCKOCTh, | aKCHOMATHUKH TUIOCKOCTH.
MPOCTPAHCTBO. OcHOBHEBIE [TpuBoUTE, TpUMEpHl peaJbHBIX OOBEKTOB,
npaBuiia U300paKeHUs Ha | uaealn3alueld  KOTOPBIX  SIBIIIOTCS  aKCHOMBI
pUCYHKE MJIOCKOCTH, | TEOMETPHH.
napajuieIbHbIX MPSIMBIX N3yyaTh, NpUMEHATh NPUHLMIBI NOCTPOEHUS
(OTpe3KoB), CEpeMHBI OTPE3Ka. | CEUCHUH.
[Tonsarus: nepecekaroniuecs HUcnoab3oBath TS MOCTPOEHUS
IUIOCKOCTH, MEPECEKAIOIINECS | CEUYEHUI METOJ CJEA0B, METOJ BHYTPEHHErO
npsimMas n MJIOCKOCTB; | MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIen




MOJIYIPOCTPAHCTBO.

MHoOrorpaHHuky,
n300paxeHue IPOCTEHIINX
IIPOCTPAHCTBEHHBIX ¢uryp,
HECYIIECTBYIOIIHUX 0OHEKTOB.
AKCHOMBI  CT€peOMeTpUH U
nepBble CJIeICTBUS U3 HUX.
CriocoObl  3amaHusl  MPSMBIX U

IIJIOCKOCTEN B IIPOCTPAHCTBE.
O603HaueHus IPSIMBIX u
IIJIOCKOCTEM.
Ceuenns. 300paxkenueceueHuit
MUpaMUIbI, Ky0a UIIPU3MBI, KOTOPbIE

mpoxoaar  yepe3  ux  péOpa.
N3o06paxenue nepeceyeHus
MTOJTY4YEHHBIX IIJIOCKOCTEMN.
PackpammBanue MIOCTPOCHHBIX
CEYEeHUI

Pa3HbIMU IIBETAMH.
Meton cie0B AJisi HOCTPOEHUSA
CeYCHU.
CaoiicTBa TepeceYeHu
npsAAMBIX U Tiockoctel. [loctpoenune
CeueHH B mupamuje, Kyoe mo Tpém

ToukaM Ha pébpax. Co3manue
BBIHOCHBIX 4YepTeKed M  3aluch
11aroB MOCTPOCHUSL.

IToBTOpEHue
IUIAHUMETPHH.

Teopema 0
MIPOMOPIIMOHAIBHBIX OTpe3Kax.
[TogoGue TPEYTrOJIbHUKOB.
Teopema Menenas. Pacuétel B

CEUEHUSAX HA BHIHOCHBIXUEPTEkKAX.
Uctopus pa3BUTHUS

INVIAHUMECTPHUH U CTCPCOMCTPUUN

IUIOCKOCTH.

Pematp  crepeoMerpuueckue  3ajaud:  Ha
ONpE/ICIICHUE BUJAA CEUYEHUS M HAXOXKACHUE €ro
TUIOILAMH.

AKTyalln3upoBaTh (dakTsl u METObI
IUIAHUMETPUH, PpEJIEBaHTHbIE TEME, IPOBOJIUTH
aHAJIOTUM.

Hcnonb3oBath npu pelieHun 3aja4

ClIeyIoIKe IIaHUMETPUUECKHE (PAKTBI U METOIBIL:

Teopembr @ajleca M 0 NPONOPLUUOHAIBHBIX
OTpe3Kax. AJIFOPUTM JEJICHUS OTPe3Ka Ha N paBHBIX
yacreid. Teopema Menenas.

PaBHOOenpeHHBII TPEYrOJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssmoyronpHbIl TpeyronbHUK. CBONCTBO cpeaHei
JUHUM TpeyrojbHuka. CBOMCTBO OHCCEKTPHUCHI
yria TPEYroJbHUKA. CaoiicTBO MeuaH
TPEYroJbHUKA.

[Tpu3Haky nog00uMs TPEYroJbHUKOB.

I[Monyuyarr mpeacraBjeHusi 00 OCHOBHBIX
JTamnax pa3BUTUS F'€OMETPUHM KaK COCTaBHOM YacTu
byHaMeHTa pa3BUTHATEXHOJIOT U

B3aumnoe
PacnoJioKeH
He NpsMbIX B

MPOCTPAHCTB €

B3aumHoe pacmoiokeHnenpsMbIX
B npocTtpaHcTBe. CKpelmBarommecs
IpsIMBIE. [Tpuznaku
CKPEILNBAIOIUXCANPAMBIX.

[TapannensHple mnpsiMbIE B

Kaaccupunuposartn B3aMMHOE
pacIlOJIOKEHUE  MPAMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPYS. PUCYHKAMHU U TIPUBOJS IIPUMEPHI U3
peanbHOM KU3HH.

Joxa3biBaTh TEOpPEMY 0

CYIICCTBOBAHNU U CAUHCTBCHHOCTHU




(6 v) MPOCTPAHCTBE. Teopema 0 | MapauIeIbHOM MPSAMOU, MPOXOIAIIECH Yepe3 TOUKY
CYILIECTBOBAaHUH Y | OpOCTPAHCTBA U HE JICKAILLECH HA JAPYrol MpsIMOiL;
€IMHCTBEHHOCTH NpsAMOM | IEMMY O  IE€PECEYECHHHM IUIOCKOCTH  JIBYMS
MapaJuIeIbHOM  JAHHOM  IIPSAMOM, | IapaJUICIbHBIMU  NPAMBIMU; TEOpPEMY O TpEX
MPOXOJSAIIEN yepes TOYKY | MapauIeNbHbBIX MPAMbIX.

MPOCTPAHCTBA W HE JIeKaUled Ha Joka3bIiBaTh MPU3HAK
JTAHHOM MPSMOM. Jlemma 0 | CKpPEIIUBAOIINXCS MPSIMBIX, TEOPEMY 0
MEePECCUCHU U napayieIbHbIX | CKPEUIMBAIOIINXCS MPAMBIX.
MIPSIMBIX TJIOCKOCTBIO. Jloka3bpIlBaTh TEOPEMY O pPAaBEHCTBE YIVIOB C
[TapamnenpHOCTH  TpEX  MPSAMBIX. | COHAIPABICHHBIMU CTOPOHAMHM.
Teopema o0 TpE€X mapamIeNbHbIX OO0BbsACHATD, YTO Ha3bIBACTCA
MIPSIMBIX. napaieIbHbIM u [EHTPaTbHBIM
Teopema 0 | MPOEKTUPOBAHUEM u KaK BBITIOJTHSIETCS
CKPEIUBAOIINAXCS TPSAMBIX. IMPOCKTUPOBAHUE q)Hpr Ha IIJIOCKOCTb.
[TapannenbsHO€ MPOEKTUPOBAHUE. Jloxa3pIBaTh CBOMCTBA MapasuiebHOTO
OCHOBHBIE IMPOCKTUPOBAHUS.
CBOUCTBA napasuieIbHOro I/I306pa)KaTl) B HapaJIHeJIBHOfI IIPOCKITNN
MIPOEKTUPOBAHUSI. pa3HbIe TeOMETpUUECKHUE QUTYPHI.
I/I306pa)KeHHe pa3HBIX Q)Hryp B Pemats CTCPCOMETPHUICCKUC 3a1a49u Ha
MapajuieIbHON MPOEKIH. JIOKA3aTeJIbCTBO W UCCIEJOBAHHME, CBA3AHHBIE C
enTpanpHas mpOEKIHS. PacIOIOKEHNEM NPSMBIX B IPOCTPAHCTBE.
Vron ¢ COHanpaBIEHHBIMH Mposoauts AOKa3aTCIbHBIC
CTOpPOHAMH. YTOJI MEKAyNpsiMbiMy, | PACCYRIACHIA Tipn peIICHIN
Sagaun  Ha OKasaTenbeTBO w | TCOMETPHUECKHX 3ajiad, CBA3AHHEIX CO B3aHMHBIM
HCCIIEIOBAHME, CBS3AHHBIC ¢ | PacrosioxKeHneM IPSMBIX BIPOCTPAHCTBE.
PACTIONOKEHHEM NPSMBIX B CpaBHMBaTh, AHAJIU3HUPOBATHL U OLEHHUBATH
pOCTpaHCTBE YTBEPXKJCHAS  © LENbIO BBIABICHHS JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
MoaeanpoBarth peanbHble CUTYallHH,
CBSI3aHHBIE CO B3aWMHBIM PACIIOJIOKEHHUEM IIPSAMBIX
B IIPOCTPAHCTBE, HA SI3bIKE TE€OMETPHUH.
HUccnenoBarh  NOCTpOEHHBIE  MOAEIH  C
UCIIOJIb30BAHUEM TEOMETPUYECKUX IOHATUA U
TeopeM, anmnapara aireopsl, HUGPOBHIX PECYPCOB.
Honyuars NpeacTaBJIeHUe 0
HEHTPaJIbHOM MPOCKTUPOBAHUU U OOUCTOPHH padboT
110 TEOPUU NEPCIEKTUBbI
Mapanaenan [Housrus: napajuie’IbHOCTh Kaaccupunuponartn B3aMMHOE




HOCTb NPSAMBIX
"

IJIOCKOCTEl B

NPOCTPAHCTB €

(8w

psIMOM U IIJIOCKOCTH B
IIPOCTPAHCTBE.

IIpu3naxk [apajuIeIbHOCTU
npsmMol M miockoctd. CBoiicTBa
[apalIeIbHOCTH IpsIMOi u
IIJIOCKOCTH.

['eomerpuueckue  3amaun  Ha
BBIYMCIEHUE U  J0Ka3aTeJbCTBO,
CBA3aHHBIE C  IApaJUIEIbHOCTHIO
MIPSIMBIX " IJIOCKOCTEN B
MIPOCTPAHCTBE.

[Toctpoenne CEYECHHS,
MIPOXOIAIIETO yepes JTAHHYIO
MPSIMYIO Ha yepTexe U
apajuIeIbHOTO JIpyrou
MIPSIMOM. Pacuér OTHOILIEHUH.
[TapannensHas MPOEKIMA,
MpUMEHEHHEe Uil  TMOCTPOCHHUS
CEYECHMI Kyba wu
napajuiefienunesa.

CgolicTBa mapaienenunena u
MIPU3MBI.

[TapannensHbie IUTOCKOCTH.

[Tpusnaku napasuieIbHOCTH

IBYX 1iockocrteil. Teopema o

MapajieJIbHOCTH u

€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJSIIEH yepe3 TOUKY, He

MPUHAJICIKAILYIO TAHHOU
IUIOCKOCTH U CJIE/ICTBUSA U3 HeE.
CaolicTBa napasuieIbHbIX

IUIOCKOCTEH: O napamiiCiIbHOCTH

pacmoJio)KeHHe  IpsSMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, MIPUBO IS COOTBETCTBYIOILIHE
IIPUMEPBI U3 PEAIBHOM KU3HU.

DopMyJIHPOBATH OIIPEIICIICHUE
HapaJuIeIbHBIX IPSIMOM U INIOCKOCTH.

Jloka3bIBaTH IIPU3HAK 0

MapajuIeIbHOCTU MPSAMOM M IJIOCKOCTH; CBOMCTBA
NapaJIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

Pemarn CTEPEOMETPUUYECKHE 3a1a4u
BBIUMCIICHUS W  JIOKa3aTEJIbCTBO, CBS3AHHBIE C
MapajuIeIbHOCTBI0 MPSIMBIX W IUJIOCKOCTEH B

IIPOCTPAHCTBE.

Pemiate nmpakTudecKkue 3agadyd Ha MOCTPOCHHUE
CEYEeHU I Ha yepTexax TeTpadapa u
napajuleIeuIea.

Pemate CTEPEOMETPUYECKHE 3aJ1a4H,
CBA3aHHBIE C IOCTPOECHUEM CEUEHUM ITUIOCKOCTBIO.

IIpoBoauTs JIOTUYECKHU KOPPEKTHBIE
JIOKa3aTelIbHbIE  PACCYKACHHS IpU  PELICHUN
TCOMETPUUCCKUX 3aa1a4 CBSsI3aHHBIX C

MapajuIeIbHOCTBIO MIJIOCKOCTEM.
CpaBHUBATHL H AaHAJU3UPOBATH pealbHbIC
CUTyalliH, CBA3aHHBIC C TApaJIJICIbHOCTBIO HpﬂMOﬁ

U TUIOCKOCTH B IMPOCTPAHCTBE, MOAEJIHUPOBATH
peaybHbIe CUTYyalluH, CBSI3aHHbIE c
NapajuleIbHOCThI0  MPAMON M IJIOCKOCTH B

NPOCTPAHCTBE, Ha SI3bIKE TE€OMETPHUU

PSAMBIX nepeceyeHust Mpu
nepeceyeHnu JBYX
HapajyieNbHbIX IJIOCKOCTEH
TpeTheil; 00 oTpe3Kax
napaenbHbIX HPSMBIX,
3aKITFOYEHHBIX MEX Ty
napayieIbHbIMM  IIJIOCKOCTSAMH; O
IepeceueHn TMpsMONH  C  JIByMs
napaselbHbIMU
IJIOCKOCTSIMU
Ilepnenan IloBTOpEHME: TeopeMa AKTyaln3upoBaTh bakTBl M METObI
KYJIAAPHOCTH [Mugaropa Ha IUIOCKOCTH, | TUIAHUMETPHH, pEJIeBaHTHBIE TEME,
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NPAMBIX "
IJIOCKOCTEl B
NPOCTPAHCTB €
(25 9)

TPUTOHOMETPHUS
IPSMOYTOJILHOTO
TPEYTrOJIbHUKA.

CaoiicTBa Ky0a U
IIPSIMOYTOJIBHOTO TapaJlIeICIIUIIE1A.
Brruucnenue 1MH OTpe3KOB B KyOe
u IPSIMOYTOJIBHOM
napajuieJIenuIe/e.

[lepneHUMKYIAPHOCTD NPAMOU U
mIockocTH. ITpusHak

MEPIEHIUKYIISIPHOCTH npsiMOin
IUIOCKOCTH. Teopema 0
CYyILIECTBOBAaHUHU u
€UHCTBEHHOCTH IPSIMOY,
MIPOXOJAIIEH yepes TOYKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH. [Tmockoctn "

MEpNeHIUKYIIpHble MM TpsiMas B
MHOTOTpPaHHUKAX.

[Tepnenqukysp u
HaKJIOHHasl.

[TocTtpoenne mnepneHAMKyIspa W3
TOYKH Ha MPSIMYIO.

Teopema 0 TPEX
MepIeHIUKYIIApax (mpsamast U
oOpatHast).

VYron MEXKITY
CKPEILUBAIOIIUMHUCS MPSMBIMU.
[Touck HEePIIECHIUKYISIPHBIX
MPSIMBIX c MOMOIIbIO

MEePIEeHIUKYIAPHBIX TUI0CKOCTEMN
OpTroroHanbHOE

MIPOEKTUPOBAHUE.

[Toctpoenue CEYEHUI KyOa,
TIPU3MBI, PaBUILHON
MIAPAMHU/IBI c MOMOIIIBIO
OpPTOTOHANILHOM MPOEKIIHH.

CummeTpuss B IPOCTPAHCTBE
OTHOCHUTEIILHO MJIOCKOCTH.
[Tnockoctu CUMMETpUI B
MHOTOTpaHHUKAX. [Ipu3nak

MMPOBOAWTH aHAJIOTHH.

DopMyJIHPOBATH onpeae/eHus:
NEPIEHANKYJISPHBIX IPSIMBIX B
[IPOCTPAHCTBE; olpeneneHue IPsIMO,
NEPIEHAUKYJIIPHON K IUNIOCKOCTH.

Jloka3bIBaTh! IeMMy 0
NEePIEHANKYIAPHOCTH JBYX IapajuIeIbHbIX
IPSAMBIX K TPETbEH NPSIMOW; TEOPEMBI O CBS3HU
MEXIy  NapaUIeIbHOCTBIO  IPSMBIX M HX

NEPIEHAUKYJIIPHOCTBIO K IIJIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO IIPU3HAK
NEPHEHANKYJIAPHOCTH  IPSAMOM M IUIOCKOCTH;
TEOpEMY O CYHIECTBOBAHMM M E€IUHCTBEHHOCTHU
IpsIMOM, MNPOXOJAUIEH Yepe3 AAHHYH TOYKy U
NEPNEHANKYJIAPHON K JaHHOU IIJIOCKOCTH.

HN3o00paxkars B3aUMHO
NEePIEeHIUKYISPHBIE TIPSIMYIO U TNIOCKOCTb.
DopMyJIHPOBATH CBOMCTBO

MIEPIICHIUKYIISAPA 0 OTHOIICHHIO K TUIOCKOCTH.
I[MoayyaTs  mpeAcTaBjeHHMe O  3HAYCHUU

NEPICHIUKYIApa I JIPYruX O00JlacTell Haykw
(busmka, SHEpreTHwka, Ja3epHbIE TEXHOJOTHH), B

peasibHOM  KM3HU  (T€XHHMKA,  OKpy)Karouias
00CTaHOBKA).

Jloka3pIBaTh  YTBEP)KICHHS, CBA3aHHbIE C
MPOEKIUEn pAMOi Ha TJIOCKOCTb,

HETEPNEHANKYISPHYIO K 3TOM MPSMOHU.
Jloka3pIBaTh TEOPEMY O TPEX MEepHEeHAUKYIIpax

U TeopeMy oOpaTHyl0 TeopeMe O  TpEéx
NEePIEeHIUKYIIApax.
IMoayuaTs npejacTaBjieHHe 00

OpPTOTOHAJILHOM MPOEKTHUPOBAHUH.

Jloka3pIBaTh TEOpEMY O MPOEKLIHUU TOYKH Ha
IPSIMYIO.

Pematp crepeomeTpuueckue 3aaayu, CBI3aHHbBIC
C TIEPIEHINKYASIPHOCTHIO MPSAMOM U TIIOCKOCTH.

Pemiaty nmpukianHble 3aqaud, CBSI3aHHBIE C
HAXO0X/IEHUEM T€OMETPUUYECKUX BEIHUHMH.

Pematn CTCPCOMCTPHICCKHEC 3aaa4r, CBA3aHHBIC
C IPUMCHCHUCM TCOPEMBI O TpéXHepHeH,I[I/IKYHHan,
HaxoXIACHHCM
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MEPICHIUKYIAPHOCTH ~ TPSIMOU |
TJIOCKOCTH Kak CJICZICTBHE
CUMMETpPHH. [IpaBunibHBIC
MHOTOTPaHHUKHU

Pacu€r paccrostHuii OT TOYKH 10
mwiockoctd.  CrnocoObl  OIMYCTUTH

NEPIEHUKYIISPBL: CHMMETPHS, CIBUAT
TOYKM II0 NApaJUICIbHOM IPSMOM.
CaBur no HenapayuleJIbHOW IPSIMOM,
U3MEHEHUE PACCTOSHUN

PacCTOSHUN, IOCTPOCHUEM IIPOEKIIUHI.

CpaBHUBATBH H AHAJM3UPOBATH YTBEPKICHUS C
LEbI0 BBISABJICHMS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.

AHaIM3UpPOBaTL U MOJEJIMPOBATH Ha S3BIKE
FEOMETPUM pEeaJbHbIE CHUTyallMd, CBS3aHHBIE C
NEPHEHANKYJIAPHOCTBIO IPSMOM M IUIOCKOCTH;
HCCJIe0BATh [TIOCTPOCHHBIE MOJIEIIN, B TOM YHUCIIE U
C MCII0JIb30BAaHUEM alIapara aiareOpbl

Yriabl
paccTosiHusA
(16 9)

U

[ToBTOpEHME:! yroa MEXKIY
IIpsAMBIMHA Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYT'OJIbHUKE,
TeopemMa KOCUHYCOB.

[ToBTOpEHME:! yroi MEXIY
CKpCIIMBAOIIUMHUCA OpsAMBIMHA B

IIPOCTPAHCTBE.
I'eomerpuueckue METOIbI

BBIYUCIICHHA Yrjia MCXKAYIIPAMBIMHA B
MHOTI'OrpaHHHUKax.

JIByrpaHHbIi yroJ.
CBolicTBO JIMHEUHBIX YIJIOB
JBYTPAHHOIO yrJja.

[lepnieniukynsipHbIe
IJIOCKOCTH.

CaoiicTBa B3aUMHO
MEPIEeHIUKYIISIPHBIX MIOCKOCTEH.

[Tpusznak
MePIEeHIUKYISIPHOCTH MIOCKOCTEM;
TeopeMa OTpsIMOt

IepeccucHud ABYyX
MI0CKOCTEMN MEPICHAUKYIIAPHBIX

TPETHEUIIIIOCKOCTH.
[IpssmoyronpHbII
napajuieJIeumnes; Ky0;
U3MEPEHMUH, CBOMCTBA
IIPSIMOYT'OJIBHOTO

apaJuIeJICiuIcaa. TeopeMa 0

AKTYyaJIM3uMpoBaTh (bakThI u METO/IbI
IUTAHUMETPUH, pEJIeBaHTHbIE TEME, IPOBOJIUTH
AQHAJIOTHH.

DopMyJIHPOBATH OIpeeIIeHUE
JBYTPaHHOTO yTJa.

Jloka3piBaTh  CBOWMCTBO  PaBEHCTBA  BCEX
JIMHENHBIX YIJI0B JBYTPaHHOTO yrija.

KanaccupuuupoBars AByrpaHHbI€ VIribl B
3aBUCUMOCTH OT UX I'PaJyCHON MEpBHI.

DopmyJaupoOBaTH onpeaeneHue
B3aMMHO NEPIEHINKYISPHBIX IIOCKOCTEMH.

Jloka3bIBaTH TEOpEMY 0 MIPU3HAKE

NEPIEHIUKYISIPHOCTH ABYX MIOCKOCTEH.

@D opMyJIHPOBaTh CJIEACTBUE (M3 MPHU3HAKA) O
NEePIEeHIUKYISPHOCTH IJIOCKOCTH, KOTOpast
NepIeHIUKYIspHa MPSIMOIA, 1o KOTOpOH
MEPECEKaI0TCs JIBE MJIOCKOCTH, 3TU MIOCKOCTSIM.

Joka3bIiBaTh YTBEPXKJCHUS O €ro CBOMCTBAX;
TEOpeMy M CIEICTBUE U3 HeE O JMaroHasx

PSIMOYTOJIBHOTO
napasuieNenunena.

Pematnb CTepeoOMEeTpUYECKHe 3ajauu,
CBA3aHHBIE C MEPHEHAUKYISAPHOCTh TMPAMBIX U

IJIOCKOCTEH, UCHIOJIB3YS
IUTAHUMETPUYECKHE (PaKThl U METObI.

HpOBO}]I/ITb JJOTNYCCKHU KOPPCKTHBIC

JA0Ka3aTCIbHBIC PacCCyKACHUA npu pemieHUun

TCOMETPUUCCKUX 3agad, CBs3aHHBIX C

NEPIEHIUKYIIPHOCTBIO INIOCKOCTEN.
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IMaroHaIu IPSIMOYTOJIEHOTO
napajuiefienuneaa M CJIeICTBUE U3
Heé.

Crepeomerpuueckue u
IIPUKIIaIHbIE 3a/1a4H,
CBSI3aHHbIE co B3aUMHBIM
PacroJIoKeHuEM IPSIMBIX u
IIJIOCKOCTH.

[ToBTOpEHME: CKpemuMBarOIIMECs

npsiMbIE,
napajuiesibHble IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHUKAX.

[Tapa HapaJuIeIbHbIX
IIJIOCKOCTEMN Ha
CKpEILMBAIOIINXCS IPSIMBIX,
paccrosiHue MEXy
CKpEILMBAIOIIUMHUCA  TNPSIMBIMU B
MPOCTBIX CUTYalHSIX.

Onyckanue
MePIEeHIUKYISIPOB,

BBIYUCIICHUE PACCTOSHUNA OT TOYKH
JI0 TOYKH; MPSIMOM;IIIIOCKOCTH.
Brrunciienue paccToSHUN MEXIY
CKpPEUIMBAOIIMMUCSA TNPSAMBIMA  C
MTOMOIIIBIO NEPIEHANKYIIPHON

AHaJIM3MPOBATHL M MOJEJHMPOBATH Ha SA3bIKE
F€OMETPUM peaJbHbIC CHUTyalUd, CBS3aHHBIE C
NEPIEHIUKYISIPHOCTHIO MPSMBIX U IUNIOCKOCTEM.

HccaenoBarb ITOCTPOCHHBIE MOJEIH, B TOM
YHCIIe U C MCTIOJIB30BAHUEM armapara ajreOpbl.

Pemiate npuknagHele  3a1a4M, CBSA3aHHBIC

c HaxX0XJICHUEM
F€OMETPUYECKUX BEJIIMYUH

IIJIOCKOCTH.
Tpéxrpannblit yrod,
HEpPABEHCTBA Ul TPEXTPaHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMBbl KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOTO  yrja.  OJIEMEHTBI
chepuyeckoit
TEOMETPUH: T€OJC3NUECKUEIMHUN Ha
3emie
MHuororpan Cucrematuzanus 3HAHUMN: PaGoraTth c y4eOHMKOM: 3a/JaBaTh BOIPOCHI,
HUKH MHOTOrpaHHUK M €r0 3JIEMEHTHI. JIeNaTh 3aMevaHus,
(7 9) IIupamuna. Bunst MUpaMMJI. | KOMMEHTAPHUHU.
HpasnibHas AHaJIM3MPOBATH PELICHUE 3a1a4H.
[paMuia. PucoBaTrp  BBINYKJIBIE  MHOTOTPAHHUKH  C
IIpusma. [Ipssmas u

3aJaHHBIMHA CBOﬁCTBaMH; BOCCTaHaBJIMBAaTb
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HaKJIOHHAast OpU3MBL. | OOIIMI BUA BBIMYKIOTO MHOTOTPAHHUKA IO JBYM
IIpaBuibHas npusma. [Ipamoit €ro IpOEKLHUAM.
napajuieJenuIe]], IpsiMoyroJIbHbIN Jloxa3bIBaTh CBOMCTBA BBIITYKJIOT'O
napajuiesienumnesn, Kyo. MHOTOTpaHHHKA.
Beinykiisie MHOTOI'PAHHUKHU. PucoBaTh BBIIYKIIbIE MHOTOTPAHHUKH C Pa3HOU
Teopema DOiinepa. IlpaBuibHbIE U | diIEpOBOIA XapaKTEpUCTUKON;  MCCIEA0BATh
IIOJIYIIPABUJIbHBIE BO3MOJKHOCTM  IIOJIyd4€HHUs  pe3ynbTara  IpHU
MHOTOTI'PaHHUKHU BapbUPOBAHUU JIAHHBIX.
Jloka3bIBaTH CBOMCTBA [IPaBUWIbHBIX
MHOTOTPaHHHUKOB. IInanupoBath
IOCTPOEHUE MPABUIbHBIX MHOTOTPAHHHUKOB
Ha MOBEPXHOCTAX JIpYTrux MIPaBUJIbHBIX
MHOTOTPaHHUKOB
BekTopbl B [lonsiTne  BekTOpa Ha AKTyaln3upoBaTh GakTel U METOMbI
TIPOCTPAHCTB € | [1;70CKOCTH U B IPOCTPAHCTBE. IUTAHUMETPUH, pEeJIeBaHTHbIE TEME, IPOBOJIUTH
(12 9) CymMMa ¥ pa3sHOCTh BEKTOPOB, | AHATOTHH.
IPaBUIIO OnepupoBaTh NOHATUSIMU: BEKTOP Ha
napajuienenunesa, YMHOKEHHUE IITIOCKOCTH n B HPOCTPAHCTBE,
BEKTOpAa HAa YHCIO, pAa3IOXKCHHE KOMIUJIAaHApHBIE ~ BEKTOPHI. [TpuBoUTH
BEKTOpa 10 6asucy TPEX BEKTOPOB, npuMepsl PU3NUECKUX BEKTOPHBIX BETHUHMH.
HE NEeXAIUX B OIHOM IUIOCKOCTH. OcBauBarhb npaBuiia BBITIOJTHEHUSI
CKaIsipHOE JNEUCTBUI CIIOXKEHUS U BBIYMTAHUSA

IpOU3BEJICHUE,
BBIYHCIICHUE YIJIa MEXIy BEKTOPaMHU
B [IPOCTPAHCTBE.

[Ipocreiimme 3a1aum CBEKTOpaMHU

BEKTOPOB, YMHOKEHHSI BEKTOpa Ha YUCJIO.

Jloka3pIBaTh NPU3HAK KOMIUIAHAPHOCTU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKEHUU JFOO0TO
BeKTOpa 10 TpEM JaHHBIM HEKOMILIAaHAPHBIM
BEKTOpaM.

IIpuMeHsATH TIpaBWIa BBINOJHEHUSA JACHUCTBHI
CIIOXEHHSI M BBIYUTAHUS BEKTOPOB, YMHOXXEHHS
BEKTOpa Ha YKCJIO MPHU PEeUICHUH 3a/1a4.

HaxoauTh KOOpIMHATHI BEKTOpa B JaHHOM
0as3uce U CTPOUTH BEKTOP 0 €ro KOOpAWHATAM.

BcenoMHuTH ompeeneHue CKaJISIPHOTO
YMHOXKEHUSI M €ero CcBoiicTBa. Bpraucisate ¢
MOMOIIBI0  CKAJIAPHOTO  yYMHOXEHHS  JUIMHBI
BEKTOPOB, YINIbI MEXIy HHMH, YCTaHABIMBATh

MEePIEeHIUKYIIPHOCTD

BCKTOPOB.
AHaJII/I3I/Ip0BaTI) n MOACJIMPOBATL Ha SA3BIKC
TCOMETpUN PCAJIBbHBIC CUTYyallUU, CBA3AHHBIC C

(1)I/I3I/I‘IeCKI/IMI/I BCKTOPHBIMU
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BCJINYHNHaAMMU.

Hcnonb3oBath IpU  pelleHud  3ajad,
CBSA3aHHBIX C BEKTOPAMHU B IIPOCTPAHCTBE,
IUTAaHUMETPUYECKUE (PAKThI U METOIbI
IloBTOpEHMUe, Ceuenus MHOTOTPaHHUKOB: Csoboano OnepupoBaTh NOHATHSIMHU:
o0o0menne u CTaH/IapPTHbIE MHOTOI'PAaHHUKHU,METOJ1 | OTOOpa)K€HUE MPOCTPAHCTBA Ha ceOs, ABM)KEHHUE
cucTeMaTu3a CIIEIOB, CTaHJApTHbIE IUIOCKOCTH, | IPOCTPAHCTBA; LIEHTPAJIbHASA, OCEBasi U 3epKaJibHAs

uust 3Hanmii (5

4)

[IEPECEUCHHUS
MPSIMBIX U IIOCKOCTEMN
[TapamiensHbIe IPsIMBIE U
IUIOCKOCTHU: MapaJljIeNIbHbIE CEUEHMUS,
pac4y€T OTHOLIEHUH, YIJIBI MEKIY
CKPEILMBAIOIUMHUCS PSIMBIMHU.

[IepnenukynspHbie
IIpsIMbIE u IUIOCKOCTH:
CTaHJapTHbIE napsl

MEePIEHANKYISIPHBIX MIOCKOCTEN
U TPAMBIX,

CUMMETPHUH MHOT'OTPaHHUKOB,
TeopeMa 0 Tpex
MEPIEHIUKYIISIPAX,

BBIYMCIICHUS JUIMH B
MHOTI'OIpaHHUKAaX

CUMMETPUH, MAPAJUICIbHBIN [IEPEHOC; PAaBEHCTBO U
nogoOue duryp.

Jloka3pIBaTh  yTIBEP)KIEHUA O TOM, 4YTO
LIEHTpaJIbHas, OCEeBas M 3€pKajbHasi CHUMMETPHH,
NapaJUICIbHBIM IEPEHOC SBISAIOTCS JABUKCHUSMU.
BoinoaHATHIPE0Opa3oBaHUs 000U,

OnepupoBarh NOHATHUSIMM: TpsiMast U cdepa
Ditnepa.

Pemartn T€OMETPUUECKHUE
HCITOJIb30BAHUEM JIBHKEHHH.

Hcnosb30BaTh IIpU PELICHUN 3a/1a49 ABUKEHUS
IIPOCTPAHCTBA M UX CBOMCTBA.

CpaBHUBATBH U aHAJIM3MPOBATH YTBEPXKJIECHUS
C IEJNbI0 BBISBICHUS JIOTMYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCyKICHUN.

HccaenoBaTh MOCTPOCHHBIE MOCTH.
HUcnonb3oBath nudpoBbie pecypesbl

3aJa4u C

11 kiaacc (He MeHee 102 4)

Ha3zBanue

pa3aena  (Tembl) OcHOBHBIE BHIBI 1eAATEJILHOCTH
Kypca (KOJM4ecTBO OcHoBHoOe coep:xaHue y4yauuxest
YACOB)
AHaIuTHYeCKAS [ToBTOpEHue: KOOPJAUHATHI Axrtyanu3upoBaTh  GakThl W METOMbI
reoMeTpus BEKTOpa Ha IUIOCKOCTM UM B | INIAHUMETPUH, PEJICBAHTHBIE TEME, ITPOBOIUTH
(15 u) IPOCTPAHCTBE, CKAJIIPHOE | aHAJIOTHH.

IPOU3BEJICHUE BEKTOPOB, CBoauTh JCHUCTBUA C BEKTOpaMH K

B IPOCTPaHCTBE.
YpaBHeHue
MIPOXOJALIEH Yepes3 ABE TOUKH.

BBIYUCIICHUC YTJIa MCKIAYBCKTOpaMU

IpsAMO,

AQHAJIOTUYHBIM JEHUCTBUSAM C UXKOOPJAUHATAMH.
BcenomuuTh OIpeNeIIeHNE

CKaJIIpHOTO YMHOXCHUSA U €ro
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YpaBHEHHE TIOCKOCTH, HOPMAJIb,

ypaBHEHUE
IIJIOCKOCTH B OTPE3KAX

BekropHoe [IPOU3BEIACHUE.
JInnelinbie HEPaBEHCTBA,

JIMHEHHOE NPOTPaMMHUPOBAHUE
AHaTUTUYECKUE METOJIbI pacuéra

yria MEXY MPSIMBIMU u
MJIOCKOCTSIMU B
MHOTOTPaHHUKAX. dopmyna

paccTosiHUS OT TOUKH JI0 IJIOCKOCTH
B KOOpJMHATAaX.

Haxoxnenne paccrosHuii  OT
TOYKA JO TIUIOCKOCTM B KyOe U
MIPaBUIILHOM TUPAMUC

CBOMCTBA. BRIUUCIATE ¢ OMOIIBIO CKATISIPHOTO
YMHOKEHUSL JUIMHBI BEKTOPOB, YIVIBI MEXKIY
HHUMM, YCTaHABJIMBATH NEPHEHIUKYIIPHOCTH
BEKTOPOB.
BeiBoauTh  ypaBHEHHE IUIOCKOCTH U
dbopMyiy pacCTOSTHUS OT TOYKH J0 TIOCKOCTH.
Pemats 3aja4u, coueras
KOOPJWHATHBIA U BEKTOPHBIA METO/IbI.
IIpoBoauTh JIOTHYCCKHU KOPPEKTHBIE
A0KAa3aTeJbHbIe PACCYKICHHUSI IIPU PEIICHUU
FeOMETPUYECKUX 3a/Jad Ha  IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTOMETO1A.
AHaIM3UpoOBaTHL U MOAEJMPOBATH Ha
SA3bIKE  T€OMETPUHM  PEaJbHBIE CHUTYAIlUH,
CBSI3aHHBIE BEKTOpaMU U KOOPJIUHATAMU.
HccaenoBarsb NoCcTpOECHHBIE MOJEIH, B TOM
YHUCJIE U C UCTIOJb30BaHUEM arapara ajreopshl.

Hcnoab3oBarb KOMITBIOTEPHBIE
IPOrPaMMBlI.
3HAKOMHMTBCSI C HCTOpPHEH  pa3BUTHS

MaTEMAaTUKN

IToBTOpEHHUE,
0000meHne
cHCTeMaTH3alus
3HAHUM

(15 yacoB)

Ceuenus MHOT'OT'PaHHUKOB:
CTaHJapPTHbIE MHOTOTPaHHUKU,METOJL
CIIEOB, CTaHAAPTHBIC IUIOCKOCTH,

IIEPECECUCHHUS
IPSIMBIX U IIJIOCKOCTEHN

[TapannensHble psIMbIE U
IUIOCKOCTH: TNapaJlJICJIbHBIE CEYEHHUS,
Pacy€T OTHOLIEHUM, YIJIBIL  MEXIY
CKPEIMBAOILUMHUCS IPSIMBIMU

[lepnennukynspHeie
IpsiMbIe U IUIOCKOCTH:
CTaHJapTHbIE napsl
NEPIEHAUKYIISPHBIX IIIIOCKOCTEN

U TpSAMBIX,

CUMMETPUH MHOTOI'PaHHHUKOB,
Teopema 0 Tpex
HepHeHIUKYIAPaXx,

CrtpouTsb ceyeHus.
Pemiath crepeoMerpuueckue 3agaud  Ha
JIOKA3aTeNbCTBO MAaTEMAaTUYECKUX OTHOIICHUH,

HaXO0XKJIeHUE
FCOMETPUYECKUX  BEIMYMH  (JUIMH,  YIJIOB,
momasaei, oo0bEMOB).
Hcnoan3oBaTh pu peleHun
CTEPEOMETPHUUYCCKUX 3a1a4

TUTAHUMETPUYECKHe (PaKThl U METO/IbI.
I[IpoBoauTh,  JOTHYECKH  KOPPEKTHHIE
JOKa3aTeNbHbIE PACCYXKACHUA TPU PELICHUU
CTEPEOMETPUUYECKUX 3a]1a4.
CpaBHMBATBb U AaHAJIM3MPOBATH PEAIbHBIC
CUTyallud M  BBIABIATH BO3MOJHOCTH €€
MOJEITUPOBAaHUS HasI3bIKE TEOMETPHHU.

MopenupoBaTtb pealIbHYIO
CUTYallMI0 Ha SI3bIKE T€OMETPUM U
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BBIYUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

IToBTOpEHuUeE: II0IIA N
MHOTOYTOJIbHUKOB,  (popMysbl  aiist

1o, COOOpaKeHHsI TOA00uSI.
[Inomanu CEYEHUI
MHOTOTPaHHUKOB: TUTOTIA/IN
IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus moaoous

HCCJIeJ0BATh IIOCTPOEHHBIE MOJENIH, B TOM
YHCJIE U C MCIIOJIb30BAHUEM aliapara anreopsl.

Hcnonb3oBath KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPU PELICHUH 3a/a4.

O0Bém
MHororpannuka (17

4)

O0BéM Tena. O0BeM
MPSMOYTOJIBHOTO TTapalIelICTUIIe/IA.
3amaun 00yaBOGHUM KyOa, O
KBaJIpaTypeKy0a; 0 TPUCEKIINH yIIa.

CrepeoMeTpuiecKue 3a/1auu,
CBsI3aHHBLIE C 00BEMOM
MPSMOYTOJIBHOTO TTapalIeNIeTUIIe 1A,

[TpuxnagHeie 3a1a4n, CBSI3aHHbBIC

C BBIYHUCIIEHUEM 00BéMa
MIPSIMOYTOJIEHOTO
napajuiesieune/a.

O0BEM IPSIMOIA TPU3MBL.
CrepeomeTpuyecKue 3a/1auu,
CBSI3aHHbIE c
BBIYHCIIEHUEM O00BEMOBIPSIMON
npu3Mel. [Ipuknanneie3anayn,
CBSI3aHHBIE C 0OBEMOMITPSIMON

PU3MBL.

Borunicnenue 00BEMOB  Ten C
MOMOIIBIO OTPEEeNIEHHOTO
uHterpasa.  OObéM  HAKIOHHOU
IPU3MBI, TUPAMHU/IBL.

dopmyia 00béMa
MUPAMHU/IBL. OTtHoueHue

00BEMOB MUPAMUJL C OOLTUMYTIIOM.
CrepeoMeTpHYECKUE 3a/1a4H,
CBSI3aHHBIE ¢ 00BEMAMUHAKIOHHON

MIPU3MBHI,
APaMU/IbI.

[Ipuknanueie 3aJa4u o
TeMe «O0BEMBI Te»,

Cgobogno onepupoBaTh
MOHSITUSIMM: 00BEM Tena, 00BEM
IPSIMOYTOJIBHOTO TTapaJuIesIenuIe/1a.

®opMy.IHpOBATH OCHOBHBIE
CBOMCTBa 0OBEMOB.

Joka3piBaTh  TEOpeMy 00  oOBEme

MPSMOYTOJIBHOTO TapasuiesienuIea, CleICTBUS
U3 He€.

Paspesars MHOTOI'PAaHHHKH,
NEpeKIagbIBaTh 4aCTH.

Pemate  crepeoMeTpuyeckue  3a4add,
CBsI3aHHBIE c BBIYNCIICHUEM 00bEMa

MPSIMOYTOJIBHOTO Mapajuieenune1a, Ipru3Mbl.

CpaBHUBATBH u aHAJIN3MPOBATH
YTBEPKACHUS C II€JIbI0 BBISIBICHUS JIOTUYECKU
KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYXKICHUM.
AHaTU3MPOBaTh W MOJAEJHMPOBATH Ha
S3bIKE  TEOMETPHM  pEalbHBIC  CHUTYAIlHH,
CBSI3aHHBIE C OOBEMOM  MPSAMOYrOJIHHOTO
napaieNieune 1, IPU3Mbl, TUPAMHJIBL.
HcceaenoBaTh MOCTPOCHHBIE MOJICNN, B TOM
YHCIIE U C UCIIOJIb30BAaHUEM ariapara ainreopbl.
BuiBoauTh OCHOBHYIO
UHTETPAJIbHYIO (OPMYITY Uil BBIYMCIICHUS
00BEMOB TelL.
Jloka3piBaTh  TeopeMy 00  00béme
HAKJIOHHOW TPU3MBI Ha TIPUMEPE TPEYroJbHOU
NPU3MBI U [T IPOU3BOJILHON TIPU3MBI.

Jloka3bIBaTh TeopeMy: 00 00BEMe
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CBS3aHHbIE C OOBEMOM HAKJIIOHHOM

nupamMuibl, (GopMyaHpoBaTh CIEACTBHS W3

npu3Mbl, | Hee: 00bEM yceu€HHOM mupamuabl. BeiBoauTh
MUpaMH/IbI. dopmyny  ans BBIYMCICHHS ~— 0OBEMOB
IIpumenenue 00BEMOB. YCEYEHHOM MUPAMHUIBI
Boruncnenue paccTosHus 110
IJIOCKOCTH
Teaa ]_II/IJH/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTH, CB000aHO OnepupoBaTh
BpalicHus. oOpazyromue NOHATUAMMU. UIMHAPUYIECKas
(24 9) LUIMHAPHYECKON HOBEPXHOCTH. TIOBEPXHOCTh, IMuHAP. M3yuaTh crocoObl
Hunmsap. IIpsMO#t | monmydeHUs UMIMHIPHYECKONW IMOBEPXHOCTH,
KpYroBou UAJTAH]IP. ITnomane LUTHHPA.
IOBCPXHOCTH IIMJIMHJPA. HN3o00pamxkarh UWUIWHAP U €ro CEUYeHUs
Konnueckas IIOBEPXHOCTD, | [IOCKOCTBIO.
obpasyrorue KOHHYCCKON Cgo0oano onepupoBaTh
nosepxHocTH.  Konyc.  CedeHHC | momsTHSIMM: KOHMUYECKast TIOBEPXHOCTh, KOHYC,
KOHyCa IIJIOCKOCTBIO, yceu€HHBIM  KoHyc.  M3ydare  cmocoObl
napajienbHOM NJIOCKOCTH | JOJTy4eHHS] KOHNYECKOW TOBEPXHOCTH, KOHYCA.
OCHOBAaHMS.  YCEUEHHBIM  KOHYC. M300paxkaTh KOHYC M €ro CEYCHMS
N300paxkeHne KOHYCOB U YCEUEHHBIX MJIOCKOCTBIO, MPOXOSIIEH Yepe3 0Ch, U
KOHYCOB. IIJIOCKOCTBIO, NEPIEHANKYIIPHOMN K OCH.
[Tnomasnp OoKoBOi BeiBoguTh bopMyIbl IS
IIOBEPXHOCTH u TMOJIHOW |  BRIYMCIICHHUS 00KOBOI U TOJHOU

MMOBEPXHOCTH KOHYCA.
CrepeomeTpuieckue 3a7add Ha
JIOKA3aTeJbCTBO W BBIYMCIICHHE,
MMOCTPOCHUEM CEUEHUW IMIMHIIpA,
KOHYCa.
[Tpuxknagaeie
CBSI3aHHBIE C IMJIMHIPOM

3a/1a4H,

Cdepa u map.

[epeceuenune chepsl u 1Iapa c
wiockocTelo.  Kacanme mapa u
cheppl  TWUIOCKOCTBIO. Bung u
n300paKeHHe 1apa.

YpaBHeHue ctepsl.
[Inomane cheppl u e dyacTeil.

Cummetpus chepsl U 1mapa.

CrepeomeTpuyeckie 3aJayd Ha
JIOKa3aTeJIbCTBO W BBIYHCIICHHE,
CBsI3aHHBIE cocepoit n

1apoM,

IIOCTPOEHUEM HUX CEYEHHU
INIOCKOCTBIO.

MOBEPXHOCTEH TeJ BpallCHHUS.

Pemate  cTepeomeTpuueckue - 3ajauu,
CBS3aHHbBIE C TEJIaMU BpPALICHUSI, HAXOXKICHHEM
miomaau OOKOBOM W TIOJHOW TOBEPXHOCTH,
MOCTPOECHUEMCEUYCHU .

HUcnonb3oBath mpu  pelieHUH 33434y
IUTAHUMETPUYecKHe (PaKThl U METO/IbI.

CpaBHUBATH u aHAJIM3UPOBATH
YTBEPKACHUS C IIEJIbI0 BBISIBICHUS JIOTHUECKU
KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHIA.
AHaIM3MpPOBATL U MOJAEJIUPOBATH Ha
A3bIKE  TEOMETPUU  peajbHble CUTYalluH,
CBSI3aHHBIE C KOHYCOM HIIUIUHAPOM.
HccnenoBatb mocTpoeHHbIE MOJENN, B TOM
YHCIie ¥ C UCITIOJIb30BAaHKUEM alllapara ajareopbl
AKTYaJIu3upoBaTh (HaKkThl U METOJbI

IJIAHUMCTPHH, PCJICBAHTHBIC TEMC,
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IIpuknanusie 3a7a4y,
CBsI3aHHBIE CO chepoii HIapom.
IToBTOpEHuUeE:

IIJIOCKOCTH, BBIYUCICHUA

OKPYXHOCTh Ha

B

OKPYKHOCTH, CTaHIaPTHBICTIO 00U

Paznumunble  KOMOMHAIMK TEI

BpaIICHUS u
MHOTOTPAaHHHKOB.

3amaun 1o Teme «Tema wu

IMOBEPXHOCTHU BPAILLICHHA»

NPOBOAUTH AHAJIOTHH.
Csobogno OIlepHPOBATH
NOHATHAMU: cdepa W map, LEHTP, paauyc,

araMeTp cephl U mapa.

HcciienoBath B3aMMHOE
pacrosioxxenue cepbl U MI0CKOCTH.
D opMyJIHPOBATH ompeneyeHue

KacaTelIbHOW TIOCKOCTH K cdepe.
Jloka3bpIBaTh TEOPEMbI O CBOWCTBE W
NpU3HAKE KacaTeIbHOW TIIOCKOCTH.

BoiBOAMTH bopmymy TSt
BBIYUCIICHUS TUIOMIAAU Cchephl Yepe3 paauyc
cthepsl.

Pemats  cTepeoMerpuyeckue  3ajadw,

CBSA3aHHbBIE CO CPEepoil U MapoM, HAX0XKAECHUEM
wiomaan chepsl U e€ yacTteld, NOCTPOECHUEM
cedeHuit cdepsl uiapa.

AHaJIM3MpPoOBATL U MOJAEJTHPOBATH Ha
A3bIKE  TEOMETPUU  peajbHble CUTYalluH,
CBSI3aHHBIE C IIApOM U CHEPOil.

Pemats nmpocthle 3adauu, B KOTOPBIX
GUrypupyroT KOMOWHAIIMM TEJ BpPALICHUS H

MHOT'OI'paHHUKOB.

Hcnoab30BaTh TpU  PEUICHUW  3aj1aY,
CBSI3aHHBIX  CO chepoit U IIapoM,
TUTAHUMETPUYECKUE (PaKThl K METO/IbI.

Pemats  crepeoMeTpuyeckue  3a1aud,

CBSI3aHHBIE C TEJIAMH BpPAIEHUS, TIOCTPOCHUEM
CEUYCHHUH TeN BpallCHHsI, C KOMOMHAITUAMH TEJ
BpaleHUsI UMHOTOTPaHHUKOB.

I[IpoBoauTh,  JOTMYECKH  KOPPEKTHHIE
JIOKa3aTeNbHbIE PACCYXACHUA NpPU DPELICHUU
FEOMETPUYECKUX  3ajad,  CBA3aHHBIX  C

NEPIEeHIUKYISIPHOCTHIO MIIOCKOCTEH.
AHAIM3MPOBATL U MOAEJTHPOBATH Ha
A3bIKE  TEOMETPUU  peajbHble CUTYalluH,
CBSI3aHHbBIC C
MHOTOTpaHHUKaMHU.

HccaenoBaThb IMOCTPOCHHBIC MOACIIN,B TOM
YHCJIC U C HUCIIOJIb30BAHUEM
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anmnapara ajreOpsl.

Ilnomanu
MOBEPXHOCTH
00BbEMBI KPYTIJIBIX
TeJ

(9 4)

U

O0béM munuHapa. Teopemaod
00BEME TIPSIMOTO IIMIIMHPA.

[Mnomanu 0OOKOBOM u
MOJTHOM TMOBEPXHOCTH
HUJIUHAPA.
Beruncnenue 00BEMOB  Tenm ¢
MMOMOIIIBO OIPENEIEHHOTO

uHTerpaia. O6bEM KoHyca.

[Inomanu ©OokoBOM U MOJIHON
MOBEPXHOCTH KOHYCA.

CrepeoMeTpuiecKue 3a/1auu,

CBSI3aHHBIC c
BBIUMCIIEHUEM OOBEMOBIMITUH/IPA,
KOHYyca.

[IpuknagHeie 3amauum MO TeMe
«OO0BEMBI U TIIOIIATU TOBEPXHOCTEN
TeN.

O6béM mapa W  IIApOBOIO
cektopa. Teopema 06 00BEME mIapa.
[Tnomane chepsr.

CrepeomeTpuyecKue 3a/1auu,

CBSI3aHHBIC c
BBIYHCIIEHHEM 00BEMOB 11apa,
LIAPOBOTO CErMEHTA, IIapOBOI0
CEKTOpA.

[Ipuknanueie 3amaud MO TeMme
«O0BbEMBI  TEN», CBA3aHHBIE C
00BEMOM I1apa U IIIOMIAIbI0 CHEPHI.

CootHolieHus MEXTY
IUIOUIAIIMH MOBEPXHOCTEN u
00BéMaMHu ITOJOOHBIX TEI.

[TogoGHbIe Tena B MPOCTPAHCTBE.

Hsmenenue 00BEéMa pH
moxoouu.
CrepeoMeTprYECKUE 3a/1a4H,
CBSI3aHHBIE c

BBIYUCIIEHHEM O00BEMOB TEI U
TTOIIAJIEN TTOBEPXHOCTEN

Csobogno OIepHPOBATH
NOHATHAMU: 00béM  Temna, TUIOIIAb
MOBEPXHOCTH.

®opMy.IHpOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3pIiBaTh TeopeMbl: 00 00BEME
mWIMHIpa;, 00 o0béMme KoHyca. BbpiBoAMTHL
bopmyIbI JUIst BBIYMCIICHUS 00béMa

YCEUYEHHOTO KOHYCA.
HccaenoBarsb NoCTpOECHHBIE MOJEIH, B TOM
YHCJIE U C UCIOJIb30BAaHUEM allrapara aareOpsbl.
3HaTh BO3MOXHOCTH pEIICHUs 3a1ad Ha

MOCTPOEHUE  LUPKYJIEM MW  JIMHEUKOH, O
KITACCUIECKUX HEepa3pemuMBbIX
3a/a4ax.

Csobogno OIepupoOBaTh
NMOHATHSAMM. IIAPOBOM CETMEHT, IIapOBOU

CJIOM, IIApOBOM CEKTOpP, OCHOBAaHWE M BHICOTA
CeTMEHTa, OCHOBAaHME W BBICOTA MIAPOBOTO
CIIOSL.

BeiBoauTh QopMyibl A7 HaXO0XKJIEHUS
00BEMOB  MIAPOBOTO CETMEHTa, MIAPOBOTO
CEKTOpa, TUIoIaANC(EpHI.

Joka3bIiBaTh TEOpeMy 00 00BEME mIapa.

Pemate  crepeomeTpuyeckue - 3ajaud,
CBA3aHHBIE C O0OBEMOM Iapa, MIApPOBOTO
CerMEHTa, MIApPOBOTO CEKTOpa, IUIOUIA/bIO
chepsl.

CpaBHUBATH u aHAJIM3MPOBATH
YTBEPKACHUS C IIEJIbIO BBISIBICHUS JIOTHUECKU

KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHHIA.
AHAIM3MPOBATL U MOAEJTHPOBATH Ha

A3bIKE  TEOMETPUU  peajbHble CUTYaluH,
CBsA3aHHBIE C OO0BEMOM Iapa, IIAPOBOTO
CEerMEHTa, MIapOBOTO CErMEHTa, IJIOUA/IbI0
chepsl.

CBoboano OnepupoBaTh
MOHSITHEM: TOJO0HBIE Tela B
MIPOCTPAHCTBE.
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BopruuciasaTe 0oO0BEMBI TN € TOMOIIBIO
OIIPENEIEHHOTO UHTErpaJla.

Pemars  crepeoMerpuueckue - 3ajayu,
CBSI3aHHBIE C  COOTHOUICHUSMH  MEX]Y
IUIONIAIIMA ~ TIOBEPXHOCTEH U 00BbEMamu
MOJOOHBIX TEJI.

IIpoBoauTh  JIOTUYECKH  KOPPEKTHBIE
A0KAa3aTeJbHbIe PACCYKICHHUSI IIPU PEIICHUU
FeOMETPUYECKUX  3aJa4,  CBS3aHHBIX  C
BBIYUCIICHHEM OOBEMOB TEI C IMOMOIIBIO
OIPEAECIEHHOTO UHTErpala,  HAXO0XKJICHUEM
COOTHOIIIEHUS MEXTY MJIOTIAIIMH
MOBEPXHOCTEN U 00bEMAMU MOTOOHBIX TEI.

AHaJIM3UpOBaTHL U MOAEJMPOBATH Ha
SA3bIKE  TEOMETPHH  pEaJlbHble  CUTYyaIllH,
CBsI3aHHBIE ¢ 00BEMaMU M TIOBEPXHOCTSIMU TeTI,
Ha JOKa3aTelbCTBO W HAa  HAxO0XICHUE
T€OMETPUUECKUX BEIIMYNH
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Jeuxenns (5

)

JBrxeHus MPOCTPAHCTBA.
OTtoOpakeHus. JIBrokeHUS u
paBeHcTBO (uryp. OOmme cBoiicTBa
IBIDKECHUH. Bunnl JIBIDKCHUH:
rapajuleIbHbII IIEPEHOC,

[EHTpaTbHAS
CUMMETPHSI, 3epKaJbHas
CUMMETPHSI, MOBOPOT BOKPYT

npsimoid. [IpeoOpazoBanus monoousl.
[Ipsimas u cdepa Diinepa.

l'eomerpuueckue  3amaum  Ha
MNPUMCHCHUC IBVKCHUS

Csobogno oIepupoBaTh
MOHATHAMU: oToOpakeHue
MPOCTPAHCTBA Ha ceos, JIBUYKEHUE
OPOCTPAHCTBA;  IEHTpalibHas, oOceBas W
3epKajbHas CHUMMETpHUH, NapajuIeIbHbIA

IIEPEHOC; PABEHCTBO U 101001e GUryp.
Jloka3bIBaTh YTBEP)KICHHS O TOM, YTO

LEHTpaJIbHas, oceBast u 3epKajbHas
CUMMETpHH, IapaJuIeIbHbIN IIEPEHOC
SBJIIFOTCSL JBUXCHUAMU. BuInoaHars

npeoOpazoBaHus MOI00Us.

OnepupoBaTh NOHATHAMM: TIpsiMas |
cthepa Diinepa.

Pemars  reomerpuueckue
WCIIOJIb30BAHUEM JIBHKCHUM.

HUcnosb30BaTh Mpu  peHIeHUH  3a1ad
JIBIDKEHUSI TIPOCTPAHCTBA U UX CBOMCTBA.

3aJa4u C

CpaBHuBaTH u aHAJIM3UPOBATH
YTBEPKJICHHSI C LEIBI0 BBISABICHUS JJOTUYECKU
KOPPEKTHBIX "

HEKOPPEKTHBIX PaCCyXICHUM.

HccnenoBath NocTpoeHHBIE MOJIEIH.
HUcnoab3oBaTh undposbie

pecypchbl
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IMoBTOpEHHUE,
00001IeHNe
cucTeMaTH3anus

3HAHUH
(17 )

U

Ob6o6maromee
MOHATUHI 51 METOJ0B Kypca
reoOMETPUH 10-11 KJIACCOB,
CUCTEMaTU3alrs 3HAHUM.

Hcropus pa3BUTHS
CTEPEOMETPUU KaK HAyKH U €€ poJib
B pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U  KOMIIBIOTEPHBIX
TEXHOJIOTHI

IIOBTOPEHUE

Pemarnb CTCPCOMETPHUICCKUC 3aJa4nd Ha
J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOmCHHﬁ,

HaXO0XK/IeHUE
FEOMETPUYECKUX BEIMYMH  (AJIMH, YIJIOB,
mIomaaeii, 00bEMoB).

Hcnouab3oBarh pu peleHnn
CTEPEOMETPUUYECKUX 3aja4

IUTAHUMETPUYECKHUE (PAKTHI U METO/IBI.

IIpoBoauTs  JOrMYECKH  KOPPEKTHbHIE
JIOKa3aTeNbHbIE PACCYXAECHUS IPU PELICHUU
CTEPEOMETPUYECKUX U  IUIAHUMETPUUYECKUX
3a/1ad.

CpaBHUBATBH M AaHAJIN3MPOBATH PEAIbHbIC
CUTyalldd M  BBISABIATH BO3MOXHOCTH €€
MOJIETTUPOBAHUS HasI3bIKE T€OMETPHUHU.

MoaeaunpoBarth peanbHYIO
CUTyallMI0  Ha  SI3bIKE€  TIEOMETPUH U
HceIe0BaTh TIOCTPOEHHBIE MOJENH, B TOM
YHCIIe U C UCIOJIb30BAaHUEM allrapara ajareOpsbl.

Hcnoab3oBarb KOMITBIOTEPHBIE
POrpaMMBbl IPU PELICHUH 3a/1a4.

IMonyyaTs mnpeacraBjieHHe O T€OMETPUU
KaKk O pa3BUBAIOLICHCS HayKe, HCCIEMYIOIIEH
OKpYXKaloIUi MUpP, CBA3AHHOW C peaJbHBIMHU
00beKTaMH, MOMOTAIOUIEH PEelIUTh peanbHbIe
KU3HEHHBbIE CHUTYallUM O POJU CTEPEOMETPUU

B pa3BUTUU
COBPEMEHHBIX WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Uil
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Moypounoe niianuposanue TEOMETPUSL, 10 kiaace
(34 B Hee10, 34 yueOHBIX Heaen, UTOro — 102 u)

Ne Jama Tema ypoka
n/n | Ilnan ‘ Daxm
BBenenue B crepeoMeTpuio -234
1 1 neoens OcHoBHbIE NpaBUiIa U300paXKEHUS HA PUCYHKE IJIOCKOCTH, NapaJljIeNIbHbIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3KAa.
2 [lonsTHS cTepeoMeTpur: TOUKaA, IPsIMast, IIIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE

npaBuiIa U300paKEeHUs Ha PUCYHKE TUIOCKOCTH, MapalIeIbHbIX MPSMBIX,
(oTpe3koB), cepeAHBI OTPE3KA.

3 [TonsTHS: nepecekarouIuecs MIOCKOCTH, IEPECEKAOUINECs NpsAMasi U IJIOCKOCTb;
MOJIYIPOCTPAHCTBO

4 2 neoens [TonsTHs: nepecekaronuecs MIOCKOCTH, EpeceKarouInuecs npsaMas 1 MiI0CKOCTh;
MIOJIYIPOCTPAHCTBO.

) MHororpaHHHUKH, 1300paXeHHE MPOCTEHITUX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

6 MHororpaHHHUKH, H300paXEHHE MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIIECTBYIOIINX 0ObEKTOB.

7 3 nHedensn AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHH | TIEPBBIE CIECICTBHS U3 HUX.

9 AKCHOMBI CTEPEOMETPHH U TIEPBHIE CIIeCTBHS U3 HUX. CIOcOOBI 3aaHUsT TIPSIMBIX
M TUIOCKOCTEH B mpocTpancTBe. OO03HAUEHUS MPSMBIX U IIIOCKOCTEH.

10 4 nedensn N300paxkenue ceyeHuit mupamuibl, Kyoa u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX

pebpa. N3obpakeHue nepecedeHus MoJTydeHHBIX INTIOCKOCTEN. PackparmBanue
MIOCTPOCHHBIX CEUEHUN Pa3HbIMU LIBETAMHU.

11 N300paxkenue ceyeHuit mupamubl, Kyoa u Mpu3Mbl, KOTOPbIE TPOXOIAT Yepe3 X
pebpa. N3obpakeHue nepecedeHus MoJydeHHBIX ITIOCKOCTEN. PackparmmBanue
MIOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMHU.

12 N300paxkenue ceyeHuii mupamuibl, Kyda u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX
pebpa. M3ob6paxkeHue nepecedeHus MoJiyueHHBIX MIIOCKOoCcTel. PackpamnBanue
MOCTPOCHHBIX CEUCHUIN PA3HBIMU LIBETAMH.

13 5 Hedensn N300paxkenue ceyeHuit mupamuibl, Kyoa u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX
pebpa. M300pakeHre nepeceueHns MOMyIeHHBIX II0CKOCTel. PackpamuBanue
NIOCTPOEHHBIX CEYCHHU Pa3HBIMU IIBETAMH.

14 Merton creioB JJIs MOCTPOCHUS CEUCHUH.

15 Mertona cnenoB s NOCTpOeHUs cedeHrid. CBOMCTBA MEPECCUCHUH MPAMBIX U
MJIOCKOCTEH.

16 6 nHeodens Mertona cinenoB s TOCTpOeHUs cedeHrid. CBOMCTBA MEpEeCCUCHUH MPAMBIX U
MIOCKOCTEH.

17 [TocTpoenue ceuenwnii B nmupammue, Kyoe o Tpem Toukam Ha pedpax. Co3nganue
BBIHOCHBIX YEPTEXKEHN U 3alUCh LIATOB MOCTPOCHHUS.

18 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpem ToukaM Ha pedpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 1IarOB NOCTPOECHUSI.

19 7 Heoensn [TocTpoenue ceuenwii B mupammue, Kyoe o Tpem Toukam Ha pedpax. Co3ganue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh I11ar0B MOCTPOEHUS.

20 [TocTpoenue cedenuii B mupamuie, Kyoe o Tpem Toukam Ha pedpax. Cosznanue
BBIHOCHBIX YEPTEXKEHN U 3alHUCh IIAar0B MOCTPOCHHS.

21 [ToBTOpEHUE MIIAHUMETPUHU: TEOPEMA O MPOTIOPIHOHATBHBIX 0Tpe3kax. [logobue
TPEYroJbHUKOB.
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22 8 Heoensn [ToBTOpeHue mmanumeTpuun: Teopema MeHenas. PacueTsl B ce4eHHSIX HA BBIHOCHBIX|
yeprexax. Mcropus pa3zBUTHS TUIAHUMETPUH U CTEPEOMETPUH.
23 KontpoabHas pabora Nel «Akcuomsl crepeomerpun. CedeHus»
B3aumHoe pacnosio:xkeHue NpsiMbIX B MPOCTPAHCTBE — 64
24 B3aumHoe pacnosnoxeHue npsAmsIx B IpocTpaHcTBe. CKpelBaroniecs npsmble.
[Ipusnaku ckpemuBarommxcs npsMeix. [lapamiensHbie npsiMbie B TPOCTPAHCTBE.
25 9 Heoensn TeopeMa 0 CylecTBOBAHMM U €AMHCTBEHHOCTH MPSAMON MapaJuIeIbHOW TaHHOM
IPSIMOH, MPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEKAIEH Ha JAHHOU IPMI
Jlemma 0 mepecedyeHnn napajulebHbIX NPSIMbIX IIIOCKOCTBIO.
26 [TapannenbHOCTb TpeX NpsIMbIX. Teopema o Tpex napajulebHbIX NpsAMbIX. Teopema
0 CKPEIIMBAIOIINXCS TIPSMBIX.
027 [TapannensHoe npoekTupoBanre. OCHOBHBIE CBOMCTBA MApaLIEILHOTO
npoexkTupoBanus. 300paxenue pa3HbeIX QUIyp B napauieIbHOU MPOEKIUHU.
28 10 entpanpHast mpoeKIus. YTOJ ¢ COHATPABICHHBIMUA CTOPOHAMH. YTOJ MEXKTY
Helens NPSAMBIMHU.
29 3amauu Ha J0KA3aTEIhCTBO U HUCCIIEIOBAHUE, CBA3AaHHBIE C PACTIOIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
IapanieJbHOCTh NPSAMBIX M IIJIOCKOCTEH B POCTPAHCTBE — 84
30 [ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIIOCKOCTH B TTpocTpaHcTie. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U IITOCKOCTH. CBOMCTBA MApPAJLIEIbHOCTH NPSIMOU 1
MJIOCKOCTH.
31 11 ['eoMeTpuueckue 3a1a4un Ha BRIYMCICHUE U JOKA3aTEIbCTBO, CBSI3AHHBIE a
Heoens MapajIeIbHOCTHIO MPSMBIX U MJIOCKOCTEN B POCTPAHCTBE.
32 [TocTpoenune ceuenns, TPOXOAAIIETO Yepe3 JaHHYO IPSIMYIO Ha YEPTEXKE U
MapajiyIeIbHOIO APYrou npsiMoi. Pacuer OTHOILICHHMIA.
33 [TapannenpHas npoeKuus, IpUMEHEHUE 7S IOCTPOSHUS CeYeHHM Kyba u
napaenenunena. CBoiCcTBa napauiesienuneaa u Npu3Mal.
34 12 [TapamnenpHble muiockocTy. [Ipr3HaKku mapamuieTIbHOCTH ABYX MJIOCKOCTEM.
35 Helens Teopema o mapauIeTbHOCTH ¥ €IMHCTBEHHOCTH TUIOCKOCTH, MPOXO/IAIIEH Yepes
TOUKY, HE IPUHAIJICKALTYIO TaHHOM MJIOCKOCTH U CIIEJCTBUS U3 HEE.
36 CBoiicTBa napajIeNbHBIX INIOCKOCTEN: O MAPALIEIbHOCTH NPSIMBIX [EPECEUEHUS
IIpU NEPECEUCHUH IBYX apasuIeIbHbIX MIIOCKOCTENH TPEThEH.
37 13 CpoiicTBa napauieabHbIX IIIOCKOCTEN: 00 OTpe3Kax napaieabHbIX MPSMBIX,
Hedensn 3aKJIFOYEHHBIX MEXY MapaiebHBIMU INIOCKOCTAMU; O IIEPECEUCHUH MPSMOii ¢
JBYMsI MTapaJljIeNIbHBIMU IIOCKOCTSAMHU.
IlepneHIUKYISIPHOCTH NPSAMBIX U IJIOCKOCTel B IPOCTPaHCTBE — 259
38 [ToBTOpenue: Teopema Iudaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSMOYTOJILHOTO TPEYTOJIbHUKA.
40 14 CBoiicTBa Ky0a ¥ IPSMOYTOJILHOTO Mapasuieenunesa.
41 Hedensn Boruricnenue IIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM Mapaieenure/e.
42 [lepnieHIuKyIApHOCTD MPSMOM U MIIOCKOCTH. [IpHu3HaK NepneHuKyIIpHOCTH
NPsIMOM U TJIOCKOCTH.
43 15 [lepneHuKyISIpHOCTD NPSAMOM U MIOCKOCTH. [Ipu3HaK neprneHIuKynsipHOCTH
Hedens IPSIMON M TUIOCKOCTH.
44 Teopema o CylIeCTBOBAHUU U €IUHCTBEHHOCTHU MPSIMOM, MPOXOAIIEH Yepe3 TOUKy
MPOCTPAHCTBA U MEPIEHAUKYISIPHOUN TIIOCKOCTH.
45 [InockocTu U nepreHIMKYISIPHBIE UM MPSMbIE B MHOTOTPaHHUKAX.
46 16 [InockocTu U nepreHIMKYISIpHbIE UM MPSMbIE B MHOTOTPaHHUKAX.
47 Hedens [Tepnennukynsip u HakioHHas. [locTpoeHue nepneHauKyaspa U3 TOYKU Ha
MPSIMYIO.
48 [lepnenaukynsip u HakinoHHas. [locTpoeHne nepneHauKyasipa U3 TOYKU Ha

MPSIMYIO.
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49 17 Teopema o Tpex neprneHuKyisapax (npsamas u ooparHas)
50 Helens Teopema o Tpex nepreHIuKymspax (mpsimas u oopaTHasi)
o1 VYTr0J MKy CKpEIMBAOIIMMUCS IPSIMbBIMH.
52 18 [Touck neprneHuKyISApPHBIX IPSIMBIX C IOMOUIBIO IEPIEHAUKYIIPHBIX IIII0CKOCTEH.
Helens
53 OpToroHanabHOE MPOCKTHPOBAHUE.
o4 [TocTpoenue ceuenuii Kyoa, mpu3Mbl, IPABUIBHON MHUPaMUIbI C TIOMOIBIO
OPTOTOHAJILHON IPOEKLHUH.
55 19 [TocTpoenue ceuenuii Kyoa, mpu3Mbl, IPABUIBHON MHUPaMUIbI C TIOMOIIBIO
Hedens OpPTOTOHAJILHOM MPOEKIIMH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO MIIOCKOCTHU. [lnockocTn cumMMerpuii B
MHOTOTpPaHHUKAX.
S7 [Ipu3Hak nepneHuKyIspHOCTU MPSMOM U MJIOCKOCTH KakK CJIEICTBUE CUMMETPHUH.
58 20 [IpaBunbHBIE MHOTOIPaHHUKU. Pacuér paccTOsIHUIM OT TOYKHU 70 TJIOCKOCTH.
59 Heoens [IpaBuiIbHBIE MHOTOTPAHHUKH. Pacdér pacCTOSTHMI OT TOYKH JI0 TUNIOCKOCTH.
60 CriocoObl OMMYCTUTD MEPHEHANKYIISIPBI: CHMMETPHS, CABUT TOUKH I10 HapajieIbHON
MPSIMOA.
21 CrBur no HenapayuIeIbHONW MPSIMOM, N3MEHEHUE PACCTOSHUM.
npam| yeoens
0il6l
62 KontpoabHnas padora Ne 2 «B3auMHoe pacnosioskeHue NPsIMBbIX U IJI0CKOCTeH
B IPOCTPAHCTBE)
Yrabl u paccrosinust — 164
63 [ToBTOpEHME: yron Mexay NpsIMbIMHU Ha IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMa KOCHHYCOB.
64 22 [ToBTOpEHME: yron Mex 1y CKpEIMBAOIIUMHUCS IPIMBIMU B IPOCTPAHCTBE.
65 Hedens I'eomeTpuueckre METO bl BEIYUCIICHUS yIila MEKIY MPSMBIMU B MHOTOTpaHHHUKAX.
66 JByrpanubiii yroj. CBOMCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO yIJia.
67 23 [IepnenukynspHble I0CKOCTH. CBOMCTBA B3aMHO NEPIEHAUKYIISPHBIX
Helens IJIOCKOCTEM.
68 [Ipu3Hak nepneHaAuKyIspHOCTH IUIOCKOCTEN; TEOpEMa O MPSAMOU IEPECEUEHHUS
JBYX IJIOCKOCTEHN MEPIEHAUKYISPHBIX TPEThEU MIOCKOCTH.
69 [IpssmoyronpHBIN Napaienenune/; Kyo; u3MepeHus, CBOMCTBa IPSIMOYTOJIbHOTO
napajuienenunesaa.
70 24 Teopema 0 1uaroHajv NpsAMOYTOJILHOTO MapalieJenuneaa u ceCTBUE U3 HeE.
71 Hedens CrepeomeTpuuecKue U MPUKIIAIHbIE 3a7a4l, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSAMBIX U INIOCKOCTEH.
72 [ToBTOpEeHME: cKkpemmBaromuecs npsiMble, NapajiebHbIE IUIOCKOCTU B
CTaHJAPTHBIX MHOTOTPAaHHUKAX.
73 25 [Tapa nmapanienbHbIX TNIOCKOCTEW Ha CKPELUBAIOLINXCS IPSIMBIX, PACCTOSHUE
Hedens MEX 1y CKPEIIMBAOIIMMHUCS MPSIMBIMU B IPOCTBIX CUTYALUSX.
74 PaccTostHue OT TOUKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOU JIO IIJIOCKOCTH.
75 Brruncnenue paccTosiHUM MeX1y CKPEIIMBAIOIUMHUCS NMPSMBIMH C IOMOIIBIO
NEPIIEHIUKYIISIPHON MJIOCKOCTH.
76 26 TpexrpanHblil yro, HepaBeHCTBO JUIs TpeXrpaHHbIX yriaoB. Teopema [udaropa,
Hedens TEOPEMBI KOCHHYCOB ¥ CUHYCOB Ul TPEXTPAHHOTO yIJia.
77 DneMeHTh! chepruiecKoil FreOMETPUH: Te0e3MUECKie TMHUN Ha 3eMIIe.
78 KonTtpoabHas pabora Ne 3 «Yribl H paccTOSTHUD)
MHOrorpaHHMKH - 74
79 |27 | Cucremarusauus 3HaHHH «MHOTOTDAHHMK M €70 DIEMEHTBD»
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80 Helens ‘ ‘ [Mupamuna. Buasl nupamun. [IpaBuiibHas nupaMua.
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81

IIpusma. [Ipssmast u HaksoHHas npu3Mel. [IpaBriibHas npusma.

82 28 [psmoii napaienenumnea, mpsMOYyTroJbHBIN TapalIeIeHIe I, Ky0.
83 Helens Brimykiibie MHOTOTpanHuKH. Teopema Diinepa.
84 Brinykisie MmHOTOTpanHuku. Teopema Ditnepa. [IpaBuiibHbIe U OTYIPaBUIbHBIE
MHOTOTPaHHUKH.

85 29 Kontpoabnas padora Ne 4 «MHOrorpaHHuKH»

Helens

BekTops! B npocTpancTBe — 124

86 [TonsiTne BEeKTOpa HA TUIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3zHOCTH BEKTOPOB.
89 Hedens [TpaBwuio napamrenenumena.
90 YMHOKEHHE BEKTOpa Ha YUCIIO.
91 31 Paznosxenue BekTopa o 6a3ucy Tpex BEKTOPOB, HE JISKAIUX B OJTHOM MIOCKOCTH.

HelenA
92 CkarsipHO€ TTPOU3BEICHUE.
93 Brranciienue yria Mexry BEKTOpaMH.
94 32 [Ipocreiimue 3a1aun ¢ BEKTOPAMH.
95 Heoens [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU.
96 [IpocTeiimme 3a1a4m ¢ BEKTOPaAMH.
97 33 [Ipocreiinmue 3a1a49u ¢ BEKTOPAMH.

Heldens

IToBTOpEeHUe, 06001IeHHEe U CHCTEMATH3AIUS 3HAHUI — 5S4
98 OO6o0menre 1 cucTemMaTu3aus 3HaHul «B3anMHOe pacnoioKeHUE MPSIMBIX U
IUIOCKOCTEMN B MPOCTPAHCTBE
99 O06o0menre u cucTemMaTu3anus 3HaHuH « MHOTOTPaHHHUKNY
100 | 34 Wrorosast koHTpoJibHAsA paboTa
101 | neoens Wrorosas koHTpoJIbHAs paboTa
102 OO6o01enre 1 cucTeMaTU3alusl 3HAHUH: aHAIN3 KOHTPOJILHOM paboTHI.
HTOIO - 1024
IHoypounoe nnanuposanue 'EOMETPUS, 11 kaacc
(34 B Heae10, 34 y4eOHBIX HeeH, UTOro — 102 u)
No Jama Tema ypoka
n/n | Ilhan ‘ Daxkm
AHaquTHYecKasi reoMeTpus - 154

1 [ToBTOpeHue Tembl «KooparHATHI BEKTOpA Ha IIOCKOCTH U B IPOCTPAHCTBE)
2 [ToBTOpenue Tembl «CKaISIPHOE MPOU3BEICHUE BEKTOPOBY
3 [ToBTOpeHue TeMbl «BbrauciaeHus yria Mexx1y BEKTOpaMy B TPOCTPAHCTBE
4 [ToBTOpEeHUe TeMbl «YpaBHEHHE IPSIMOM, MPOXOIAIIEH Yepe3 ABe TOUKU
5 YpaBHEHHeE MJI0CKOCTH, HOpMaJjb, YpaBHEHHE TUIOCKOCTH B OTPE3KaX.
6 YpaBHEHHeE MJI0CKOCTH, HOpMaJjlb, YpaBHEHHE TUIOCKOCTH B OTPE3KaX.
7 BexTtopHoe nponsBeieHue.
8 JluHeiHbIe HEpaBEHCTBA, TUHEHHOE MPOTrpaMMHUpPOBaHHE.
9 JluHeiiHbIC HEpaBEHCTBA, TMHEHHOE MPOTrpaMMHUPOBAHHE.
10 AHANIUTHYECKUE METOBI pacuéTa yriia MexXIy IpSIMbBIMUA B MHOTOTPaHHUKAX.
11 AHANIUTHYECKUE METOIBI pacuéTa yria MeX Iy IpSIMbIMUA B MHOTOTpaHHUKAX.
12 dopmyna pacCTOSIHHSI OT TOYKHU J0 TIOCKOCTH B KOOPAUHATAX.
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13

HaxoxaeHue paccTostHUM OT TOUKH JI0 IIJIOCKOCTH B KyOe.

14 HaxosxieHne pacCTOsIHUM OT TOYKH JI0 TUIOCKOCTH B IIPABHIIBHOM MUpaMULE.
15 KonTtpoabHas pabora Ne 1 «KAHaJuTHYeCKasi reoMeTpUsD)
IloBTOpeHue, 00001IeHNe U cucTeMaTu3anus 3HaHuil «MHororpannnku. CeyeHusi MHOTOTPAHHUKOBY —
154

16 CeycHHsSI MHOTOTPaHHUKOB: CTaHIAPTHBIC MHOTOT PaHHUKH.

17 CeueHurst MHOTOTPAHHUKOB: METO/I CJIEJIOB.

18 CeycHHsI MHOTOTPAHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, IIEPECCUCHUS MPSAMBIX U
TUTOCKOCTEH.

19 [NapannenbHbie MpsIMbIE U MJIOCKOCTHU: TTApAJUICIbHBIC CEUCHUSI.

20 [NapannenbHbie TPSMbIE U MJIOCKOCTU: PACcYeT OTHOIICHUH.

21 [TapamienpHble IpsIMBIE U TIVIOCKOCTH: YIJIbI MEX/Ty CKPEIINBAOIIUMUCS
TIPSIMBIMH.

22 [TepieHIUKYIIIpHBIC TIPSMBIC U TUIOCKOCTH: CTaHIAPTHBIE TTAPhI
MEePICHIUKYIIIPHBIX ITIOCKOCTEH M MPSAMBIX, CAMMETPHH MHOTOTPaHHUKOB.

23 [eprieH MKy pHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPeX MEePIeHIUKYIISIpaXx.

24 [TepnieHMUKYIIIPHBIC TIPSIMBIC U TUIOCKOCTH: BEIYMCIICHUS JITHH B
MHOTOTPaHHUKAX.

25 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJISI TIJIOIIAJICH,
cooOpakeHHs To100us.

26 [ToBTOpEHME: TUTOIIAAM MHOTOYTOJILHUKOB, (DOPMYJITBI 1715 TUTOIIAICH,
cooOpakeHus To100us.

27 [ToBTOpEHME: TUTOIIAAM MHOTOYTOJILHUKOB, (POPMYJITBI 7S TUTOIIAICH,
cooOpakeHus To100us.

28 [lnomany ceyeHnii MHOTOrpaHHUKOB: TIJIOMIAIA MIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpPaKEHUS MOI00uS.

29 [lnomany ceyeHnii MHOTOIPaHHUKOB: TUIOIIAIA IOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS MOI00uS.

30 KonTtposbHas padora Ne 2 «IloBTopenue: MHororpanHuku. CeyeHust
MHOTOTPAHHUKOB»

O0bém MHOrOrpannnka — 174

31 O6bem Tena. O0beM NMPSMOYTOIBLHOTO MapajuIeIeuIIe 1a.

32 3amaun 00 yIBOCHHH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKIUH yria.

33 CrepeoMeTpHrueckue 3a/1a4u, CBSI3aHHbIE ¢ 00bEMOM MPSMOYTOJIBHOTO
napasuieenunea.

34 [Ipuknanueie 3a1a4un, CBsI3aHHBIE C BEIYUCICHHEM 00beMa MPSIMOYTOJILHOTO
napasuiesienunesa.

35 O06beM MpsAMOit TPU3MBL.

36 CrepeoMeTpHryuecKue 3aauu, CBI3aHHbIE C BEIUMCIEHHEM 00BEMOB MPSMO
PU3MBL.

37 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C 0OBEMOM MPSMON TPU3MBI.

38 Beruncnenue 06eMOB Tell ¢ MOMOLIBIO OTPeIeIeHHOro nHTerpaina. Oobem
HAKJIOHHOM MPU3MBI.

39 Beruncnenue 06eMOB Tell ¢ MOMOLIBIO OTPeIeIeHHOro nHTerpaina. Oobem
HAKJIOHHOM MUpaMUIbL.

40 ®opmyna oobema nupamMupl. OTHOIIEHHE 00BEMOB MUPAMUJ] C OOLIUM YIIIOM.

41 ®opmyna oobema nupamMupl. OTHOIIEHHE 0OBEMOB MUPAMUJ C OOLINM YIIJIOM.

42 CrepeoMeTpHuyuecKue 3aa4u, CBSI3aHHbBIE C BEIYUCIEHHEM 00hEeMOB HAKJIOHHON
TIPU3MBI.

43 CrepeoMeTpHryuecKue 3aauu, CBI3aHHbIE ¢ 00bEeMaMH MHUPAMUJIBIL.

44 [Mpuknanueie 3anaun no Teme «O0BEMBI TE», CB3aHHBIE ¢ 00HEMOM HAKIIOHHON
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IIPU3MBL.

45 [Mpuknanaeie 3anaun mo Teme «O0BEMBI TE», CBI3aHHBIE ¢ 00BEMOM MUPAMHUIBIL.

46 [Tpumenenne 06beMoB. Bbruncienue paccTosiHUS IO TIOCKOCTH.

47 Kontpoabnas padora Ne 3 «O0beM MHOTOrpaHHHKA)

Tena Bpamenus — 24y

48 Hunuaapudeckas MOBEPXHOCTh, 00Pa3yIONINe UIUHAPUICCKON MTOBEPXHOCTH.

49 Humusap. [psmoit kpyrosoit mummHAp. [Lonmaas NoBEpXHOCTH LUIUHIPA.

50 KoHunyeckast ToBepXHOCTh, 00pa3yronue KOHMIeCKoH moBepxHoctu. Konyc.

ol CeueHnure KOHyca MIOCKOCTHIO, MapaiyIeIbHON TIJIOCKOCTH OCHOBAHUSI.

52 VYceueHHblil koHyc. M300pakeHne KOHYCOB U yCEUEHHbIX KOHYCOB.

53 [Tnomaaps 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

54 [Tmomaaps 60KOBOM 1 TIOJTHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpriecKue 3a/1aqu Ha I0Ka3aTEIbCTBO U BEIYHCIICHHUE, TIOCTPOSHUEM
CEUYEHU WIMHAPA, KOHYCA.

56 CrepeoMeTpriecKue 3aJjauu Ha I0Ka3aTeIbCTBO U BEIYHCIICHHUE, TIOCTPOSHUEM
CEUYEHU WIMHAPA, KOHYCA.

57 [IpuxnagHeie 3a1a4u, CBSI3aHHBIE C LUJIMHIPOM.

58 [TpuknamHbie 3a1a4M, CBSI3aHHBIC C ITUIHH]IPOM.

59 Cdepa u map.

60 [Tepecedenue cdepsl u mapa ¢ mIockocThio. Kacanue mapa u cdepbr
TJIOCKOCTRI0. Bua u n3o0paskenue mapa.

61 [Tepecedenue cdepsl u mapa ¢ mIockocThio. Kacanne mapa u cdepbl
IJIOCKOCTRI0. By 1 n3o0pakenue mapa.

62 VYpasuenue cepsl. [Tnomans chepsl 1 ee gacTei.

63 Cummetpus cdhepsl U mapa.

64 CrepeoMeTpHrueckye 3aJa4i Ha JI0Ka3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHbBIE CO
cdepoil u mapom, MOCTPOCHUEM UX CEUCHUH TIIIOCKOCTBIO.

65 CrepeoMeTpHuueckye 3aJaud Ha JI0Ka3aTeIbCTBO U BBIUMCICHHUE, CBSI3aHHBIE CO
cdepoil u mapom, MOCTPOCHUEM UX CEUCHUH TIIIOCKOCTBIO.

66 [IpuknagHbie 3a1a49u, CBsI3aHHBIE CO c(hepoil U mapom.

67 [ToBTOpEHUE: OKPYNKHOCTH HA MIIOCKOCTH, BRIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHbIE 000U

68 Paznuynble koMOMHALIMY TeJ BpallleHUs! © MHOTOTPAHHHUKOB.

69 3anauu 1o Teme «Tena 1 MOBEpPXHOCTH BpaILICHUS

70 3anaun 1o Teme «Tena 1 MOBEPXHOCTH BpaLICHUS

71 KontpoabHas paora Ne 4 «Tesia U NOBEPXHOCTH BpAaLLlEHUSD

Ilomaay mMoBepxXHOCTH U 00bEMBI KPYIJIBIX Tel — 94

12 O6bem munuHApa. Teopema 06 00beMe IPSIMOTO ITUITHHIPA.

73 Boruncnenue 00beMO0B Tell ¢ MOMOUIBIO OIpeIeIeHHOro nHTerpana. OobeM
KOHYCa.

74 [Tnomaau 60KOBO U MOJIHOM MOBEPXHOCTU KOHYCA.

75 CrepeoMeTpHruecKkue 3aauu, CBSI3aHHbIE C BBIYUCIEHUEM 00bEMOB IIMIIUHPA,
KOHYCa.

76 [Ipuknanueie 3anaun 1Mo TeMe «O0BEMBI U TIOMIAN TTOBEPXHOCTEH Tel.

77 O6mbem mapa u mapoBoro cekropa. Teopema 06 o6beme mapa. [Inomans cheps.
CrepeoMeTpHuuecKkue 3aauu, CBSI3aHHbBIE C BRIYUCIEHHEM 00BhEMOB I1apa,
IIApPOBOTO CErMEHTA U IIapOBOTO CEKTOPA.

78 [Mpuknanueie 3agaun 1o TemMe «OOBEMBI TE», CBA3aHHBIE C 00bEMOM IIIapa U
onaabio ceprl. COOTHOMICHHS MEX Y TIOMIAASIMH IOBEPXHOCTEH U
00BEMaMu TOJJOOHBIX TEIl.

79 ITono6HbIe Tena B mpocTpaHcTBe. M3MeHeHne o0beMa npu noaoouu.
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CrepeoMeTpruecKUe 3a/1a4H, CBSI3aHHBIC C BEIYUCICHHEM 00BEMOB TEIl U
IIJIOIIAIEH TOBEPXHOCTEH.

80 KonTtpoabnas padora Ne S «Il1omaau moBepxHocTH M 00beMbl KPYIJIbIX
TeJ»

JABukenus — Su

81 JIBmxenus mpocrpancTa. OtoOpakeHus. J{BIKEHHUS U paBEHCTBO (QUTYP.
OO0111e CBOMCTBA ABMKECHUI.

82 Buabl nBrKeHUN: MapauiebHbIN IEPEHOC, IEHTPAIbHA CHMMETPHSL, 3€pKaIbHasA
CHMMETPHsI, TOBOPOT BOKPYT MPSIMOH.

83 [Ipeo6pazosanwms mogoowust. [Ipsmas u chepa Diinepa.

84 I'eomeTpuyeckue 3a1a4y Ha IPUMEHEHUE IBHKCHUSI.

85 KontpoabHasi padora Ne 6 «BeKTOpbI B IPOCTPAHCTBE»

IToBTOpEeHuUe, 00001IeHNEe U CHCTEeMATH3AlUs 3HAHU — 174

86 Ob6o06maroree MOBTOPEHNE TOHATHIA U METOIOB Kypca reomerpun 10-11 xiraccos,
cucreMarusanus 3HaHui: «llapajeabHOCTh NIPSAMBIX M IUIOCKOCTEN B
MIPOCTPAHCTBEY

87 Ob6o06marornee MOBTOPEHNE TOHATHIA M METOIOB Kypca reomerpun 10-11 knaccos,
cUucTeMaTu3alus 3HaHuii: «BeKTopbl B TPOCTPAHCTBE)

88 Oo6o0maroree MOBTOPEHNE TIOHATHIA U METOJIOB Kypca reomerpun 10-11 xiraccos,
CHUCTeMaTH3alus 3HaHUI: «BEeKTOphI B MPOCTPAHCTBE»

89 O06o0m1aroree MOBTOPEHNE TIOHATHIA M METOIOB Kypca reomerpun 10-11 kimaccos,
cucteMaruzanus 3Hannii: «O6beM MHOTOTPAaHHUKA

90 Oo6o0maroriee MOBTOPEHHUE TOHATHIA U MeTOI0B Kypca reomerpun 10-11 kimaccos,
cucteMaruzanus 3Hanni;: «O0beM MHOTOTpaHHUKAY

91 O6o061maroniee NOBTOPEHHE MOHATHI U MeTOZ0B Kypca reomerpuu 10-11 kaccos,
cuctemaruzanus 3HaHui: «[Lmomaam noBepXHOCTH U 00BEMBI KPYIJIBIX TEID)

92 O6o061aroniee NOBTOPEHHE MOHATHI U MeTOZ0B Kypca reomerpuu 10-11 kaccos,
cucteMmarusanus 3HaHui: «[Lmoaam moBepXHOCTH U 00BEMBI KPYIJIBIX TEID)

93 HTorosasi KOHTpPoOJIbHasI padoTa

94 HTorosasi KOHTpPoOJIbHasI padoTa

95 [ToBTOpEeHUE, 000OIIEHNE ¥ CHCTEMATH3AIHs 3HAHHH.

96 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUH.

97 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUH.

98 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

99 HcTopus pa3BUTHS CTEpEOMETPHUH KaK HAYKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

100 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOT UL

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHl.

HTOIO - 102y
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